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A CHICAGO-LIVERPOOL STEAMER was launched on 

ec. 29 from the yard of the Chicago Shipbuilding Co., at 
South Chicago. This vessel is built for the Northwestern 
Stheamship Co., and she will make her first trip from Chi- 
cago to Liverpoo! with a cargo of grain. The ‘‘Northwest- 
ern” is 242 ft. long on the keel, 256 ft. over all, 42 ft. 
beam and 26 ft. depth of hold. She will draw 15 ft. of 
water and has a cargo capacity of 2,600 tons. 


THE DESTROYER ‘“‘McDONOUGH" was launched on 
Dec. 24 from the yard of the Fore River Engine Co., Fall 
River, Mass This destroyer is the first of a new type 
ordered by the Navy Department. It is 242 ft. long, 22 
ft. beam and 14 ft. deep from deck to keel, with a dis- 
placement of 470 tons. The ‘‘McDonough’”’ draws 6 ft. 8 
ins. of water; the forward conning towers alone are ar- 
mored with %-in. nickel steel. The coal bunkers have a 
capacity of 150 tons and protect the machinery, and at 14 
knots speed the boat has a sailing radius of 4,000 miles. 
The armament consists of four 14-pdr. rapid-fire guns and 
three 6-pdr. guns. The contract price is $281,000, and the 
builders guarantee a speed of 30 knois. 

LAKE SHIPMENTS OF IRON ORE for the season of 
navigation just closed aggregate 18, 570,315 tons. The 
following table shows the shipment from each of the 
principal Lake Superior harbors: 


Escanaba ....... 3,436,734 Gladstone ....... 418,854 
2,061,861 Superior ........ 1,522,899 

638,687 Dulnth . 8,888,086 
204 


In 1899 the total shipment of Lake Superior ore by 
water from these ports was 17,901,358 tons, and in 1896 it 
was 9,644,036 tons. Since 1896, therefore, the lake ore 
traffic has practically doubled. The largest output was by 
the Fayal mine and amounted to 1,252,952 tons. 

THE PIG IRON PRODUCTION of Alabama and Tennes- 
see, for the eleven months of 1900, aggregated 1,200,000 
tons. The Birmingham district alone produced 725,000 
tous and exported 205,000 tons to foreign countries. Iron 
pipe production amounted to 80,000 tons, of which Bir- 
mingham exported 8,000 tons. Export iron shipments ex- 
ceed those of the previous year by 60,000 tons. 

AS AN EXPORTING NATION, says the U. S. Bureau 
of Statistics, the United States seems likely to stand at 
the head of the world’s list for 1900. During the last five 
years England and the United States have headed this 
list, and in 1894 the United Kingdom led the United States 
by nearly $250,000,000. In 1897 the United States was 
only $60,000,000 behind; in 1898 the exports of the United 
States exceeded those of the United Kingdom by nearly 
$100,000,000; but in 1899 the latter country again took 
first place by nearly $35,000,000. In the eleven months of 
1899 the figures of the Bureau show that the domestic ex- 
ports of the United States exceed those of the United 
Kingdom by $5,473,670, and with the same rate main- 


4 tained for December the United States will again head the 


world’s list of exporting nations. As compared with other 
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nations for the last quarter century, the United States ex- 
ports show a growth of 200%; the United Kingdom, 40%; 
Germany, 50%, and France no gain at all. 

THE LAKE MICHIGAN-MISSISSIPPI RIVER 14-ft. 
canal is reported against by the board of engineers, 
which was ordered by the Secretary of War to estimate 
the cost of 10, 12 and 14 ft. waterway between these 
points, by way of the Des Plaines and Illinois Rivers. Gen. 
Wilson, Chief of Engineers, U. S. A., in summing up the 
conclusions of the board, says the present 8-ft. project 
for a canal on this line is ample for all the existing river 
navigation in tlie Mississippi Valley. Any extension of 
lake navigation inland would demand a 14-ft. depth, and 
such a canal would cost about $30,000,000. And, finally, 
a 14-{t. watefway extending only to the mouth of the Iili- 
nois River will not develop a commerce sufficient to justify 
the expenditure. The board, therefore, recommends no 
further consideration of this deep waterway, unless Con- 
gress connects with it provision for corresponding.y im- 
proving the navigation of the Mississippi below the Illi- 
nois River. 

THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred on the Fall Brook Ry., near Geneva, N. Y., 
on Dec. 26. A passenger train collided with a locomutive 
which was shunting freight cars and killed the fireman 
of the freight engine. 

THE RANDOLPH ST. VIADUCT, Chicago, has been 
closed to vehicle traffic on account of its dilapidated and 
dangerous condition. This is the result of the recent fatal 
accident at the Ogden Ave, viaduct. The viaduct crosses 
the tracks of the Pennsylvania Lines and the Chicago, Mil- 
waukee & St. Paul Ry. The former road has agreed to 
erect a new structure if the city will allow it to increase 
the grade. This the city refuses, on the ground that the 
grade is already too steep for heavy wagons. The railway 
claims that sewers prevent the lowering of the tracks, and 
this deadlock has continued for some months. The struc- 
ture is now in such condition that the city declines to be 
responsible for it, and has closed it to traffic, except for 
pedestrians. The various viaducts built across the tracks 
in Chicago, to eliminate grade crossings, are built and 
maintained by the railways, but the city has had great 
trouble in getting them kept in proper condition. 
> 

PRIVATE DAMAGES FOR FAILURE TO AFFORD 
fire protection have been denied by the Supreme 
Court of Mississippi, in a suit brought by two property 
owners, whose residences were destroyed by fire, agains: 
the Light, Heat & Water Co., of Jackson, Miss. The gist 
of the decision is given in the following extract, for which 
we are indebted to Mr. Walter G. Fitzpatrick, of Jack- 
son, Miss.: 


We fully recognize the rule of law as to privity of con- 
tract invoked by counsel thereto contended for by counsel 
for appellant, that a person not a party to the contract 
may maintain an action thereon if the contract clearly and 
explicitly shows that it was made for his benefit. In this 
case, however, we are clearly of opinion that the contract 
before us imposes no public duty on the part of the water 
company to a citizen or inhabitant for the non-perform- 
ance of which an action of tort can be maintained, and the 
contract does not show in express terms, or by fair in- 
tendment, that it was made for the benefit of the citizen or 
inhabitant in the sense that would enable him to maintain 
an action thereon. 


FOR RAISING THE “MAINE” in Havana Harbor, five 
bids were opened in Havana, on Dec. 19. Mr. John T. 
Cavanagh, of Boston, Mass., bid $735,000; Mr, Frank 
Pidgeon, of New York, bid $639,000, and the lowest bid 
was from-the Schwartz Foundry Co., which offered to do 
the work for $80,000. Some of the bids were irregular in 
form, and the lowest one especially did not seem to note 
the government prohibition of the use of dynamite in re- 
moving the wreck. Mr. Cavanagh proposed to build pile 
piers and lift the wreck bodily by jack screws, and to 
transfer it to the Havana floating dock for such destina- 
tion as the government might see fit. All bids have been 
rejected, and new bids are called for, to be opened ‘on 
Feb. 1, 1901. The successful bidder may retain the ship, 
must finish his work by July 1, 1901, and must furnish a 
$25,000 guarantee. 

A NATIONAL NAVAL RESERVE has been planned by 
the board of naval officers of which Admiral Dewey is the 
head, the other members were Rear-Admiral Crowinshield 
and Capt. R. D. Evans, U. S. N. This board proposes a 
minimum force of about 6,000 trained men and a maxi- 


mum of 20,000 men from which the regular navy may 6e- 
lect in case of emergency. The annual appropriation would 
be $100,000, which is to secure the enlistment of men for 
five years. The 600 officers of the reserve shall rank with 
but after regular officers of the same grade. Rank would 
be determined by examination before a board of regula: 
iine officers; and the list wold be open to naval officers 
who have resigned, to navigating owners of yachts, an 
masters of ocean-going steamships of over 3,000 tons dis 
placement. The ‘retaining fees’’ paid to officers and men 
of this reserve would be as follows: Lieutenants, $200 a 
year; heutenants, junior grade, $150; ensigns, $100; en 
listed men, not to exceed an average of $50 per year 
These officers and men must engage in annual drills on 
naval vessels, for not less than six continuous days and 
for an aggregate of not less than 30 days ip a year. On 
the certificate of the commanding officer of the vessel, 
that the term of service is completed, the retaining fee and 
the proper pay for the time served will be paid over. Men 
so enrolled shall be regarded as in the service of the Uni- 
ted States, to be called by the President into active service 
in case of war. Failure to serve when called out shall 
subject the person or persons to the penalties of desertion 
They would be exempt from jury and militia duties. 

THE INTERSTATE PALISADE PARK COMMISSION, 
appointed by the Governors of New York and New Jersey 
in June, 1900, for the purpose of selecting, locating and 
managing certain lands along the Palisades of the Hudson 
River for an interstate park, has made a preliminary re- 
port to the following effect: New York appropriated $10, - 
000 and New Jersey $5,000 for the expenses of the several 
original commissions now acting as an interstate commis- 
sion. It was resolved that the New Jersey appropriation 
should be devoted to paying for necessary surveys and 
maps of the Palisades, title, searches, etc., and the New 
York appropriation should be reserved intact for use as 
the nucleus of a fund for stopping blasting on the Pali- 
sades, which the commission wished to accomplish at the 
earliest moment. As the result of long negotiation, the 
commission now reports that it has utilized these ap- 
propriations as above set forth. Blasting ceased on 
Christmas at the only quarry now in operation and the 
largest one. This property has been purchased by the 
commission for $132,500, of which sum certain gentlemen 
of New York city have agreed with the commission to 
privately contribute $122,500 ($10,000 having been paid), 
provided that the legislatures of New York and New Jer- 
sey would this winter appropriate enough money to en- 
able the commission to acquire all the property between 
Fort Lee and Huylers Landing, opposite Yonkers, and to 
construct a driveway at the foot of the Palisades. Options 
have been secured by the commission upon this remain- 
ing property on exceedingly reasonable terms, the ver- 
tical face of the cliffs to be donated to the commission 
outright. As will be seen from the above report, the 
commission has expended no money whatever for office 
rent, clerk hire or incidental or personal expenses. 

THE LICENSING OF ARCHITECTS is under considera 
tion in New York and a convention of the architects of 
the state has been called, to be held at the Architectural 
League Rooms in New York city, Jan. 19. A special com- 
mittee of the League will report upon a bill which it has 
drafted for presentation to the legislature. The bill is 
framed on similar lines to the Illinois law (Eng. News, 
2d Vol., 1897, p. 268). A similar bill passed both branches 
of the New York legislature in 1894, but failed to secure 
the Governor’s signature, 


SLOW SAND AND MECHANICAL FILTRATION for 
Washington, D. C., will be discussed at the Waldorf- 
Astoria Hotel, in New York city, on Jan. 4, 1901, before 
members of the Senate Committee on the District of Co- 
lumbia. It is expected that several district officialg*and 4 
number of specialists in water purification will be present 

PUBLIC CONTROL OR MUNICIPAL OWNERSHIP of 
street railways in Illinois are alternatives authorized 
by a carefully drawn and comprehensive bill sub- 
mitted to the city council of Chicago on Dec. 17, 1900, by 
the street railway commission of the council. The plan 
for municipal ownership is novel in that it limits bonds 
for street railway construction to a lien on’ the street rail- 
way property, instead of having the Men embrace the 
whole credit of the city. Mr. Milton J. Foreman is chair- 
man of the aldermanic commission, and Mr. Geo. C. Sikes 
(who is not a city official) is chairman. 
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A CHICAGO-LIVERPOOL STEAMER was launched on 
Dec. 29 from the yard of the Chicago Shipbuilding Co., at 
South Chicago. This vessel is built for the Northwestern 
Stheamship Co., and she will make her first trip from Chi- 
cago to Liverpoo! with a cargo of grain. The ‘‘Northwest- 
ern” is 242 ft. long on the keel, 256 ft. over all, 42 ft. 
beam and 26 ft. depth of hold. She will draw 15 ft. of 
water and has a cargo capacity of 2,600 tons. 


. 


THE DESTROYER ‘‘McDONOUGH” was launched on 
Dec. 24 from the yard of the Fore River Engine Co., Fall 
River, Mass This destroyer is the first of a new type 
ordered by the Navy Department. It is 242 ft. long, 22 
ft. beam and 14 ft. deep from deck to keel, with a dis- 
placement of 470 tons. The ‘‘McDonough’’ draws 6 ft. 8 
ins. of water; the forward conning towers alone are ar- 
mored with %-in. nickel steel. The coal bunkers have a 
capacity of 150 tons and protect the machinery, and at 14 
knots speed the boat has a sailing radius of 4,000 miles. 
The armament consists of four 14-pdr. rapid-fire guns and 
three 6-pdr. guns. The contract price is $281,000, and the 
builders guarantee a speed of 30 knois. 

LAKE SHIPMENTS OF IRON ORE for the season of 
navigation just closed aggregate 18,570,315 tons. The 
following table shows the shipment from each of the 
principal Lake Superior harbors: 


ba ....... 3,436,734 Gladstone ....... 8,854 

Ashland 638,687 Duluth ..... . 3,888,986 

Total .........18,570,315 


In 1899 the total shipment of Lake Superior ore by 
water from these ports was 17,901,358 tons, and in 1896 it 
was 9,644,036 tons. Since 1896, therefore, the lake ore 
traffic has practically doubled. The largest output was by 
the Fayal mine and amounted to 1,252, 952 tons. 

THE PIG IRON PRODUCTION of Alabama and Tennes- 
see, for the eleven months of 1900, aggregated 1,200,000 
tons. The Birmingham district alone produced 725,000 
tons and exported 205,000 tons to foreign countries. Iron 
pipe production amounted to 80,000 tons, of which Bir- 
mingham exported 8,000 tons. Export iron shipments ex- 
ceed those of the previous year by 60,000 tons. 


AS AN EXPORTING NATION, says the U. S. Bureau 
of Statistics, the United States seems likely to stand at 
the head of the world’s list for 1900. During the last five 
years England and the United States have headed this 
list, and in 1894 the United Kingdom led the United States 
by nearly $250,000,000. In 1897 the United States was 
only $60,000,000 behind; in 1898 the exports of the United 
States exceeded those of the United Kingdom by nearly 
$100,000,000; but in 1899 the latter country again took 
first place by nearly $35,000,000. In the eleven months of 
1899 the figures of the Bureau show that the domestic ex- 
ports of the United States exceed those of the United 
Kingdom by $5,473,670, and with the same rate main- 
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nations for the last quarter century, the United States ex- 
ports show a growth of 200%; the United Kingdom, 40%; 
Germany, 50%, and France no gain at all. 

THE LAKE MICHIGAN-MISSISSIPPI RIVER 14-ft. 
canal is reported against by the board of engineers, 
which was ordered by the Secretary of War to estimate 
the cost of 10, 12 and 14 ft. waterway between these 
points, by way of the Des Plaines and Illinois Rivers. Gen. 
Wilson, Chief of Engineers, U. S. A., in summing up the 
conclusions of the board, says the present S-ft. project 
for a canal on this line is ample for all the existing river 
navigation in the Mississippi Valley. Any extension of 
lake navigation inland would demand a 14-ft. depth, and 
such a canal would cost about $30,000,000. And, finally, 
a 14-{ft. watefway extending only to the mouth of the Illi- 
nois River will not develop a commerce sufficient to justify 
the expenditure. The board, therefore, recommends no 
further consideration of this deep waterway, unless Con- 
gress connects with it provision for correspouding.y im- 
proving the navigation of the Mississippi below the Iili- 
nois River. 

THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred on the Fall Brook Ry., near Geneva, N. Y., 
on Dec. 26. A passenger train collided with a locomutive 
which was shunting freight cars and killed the fireman 
of the freight engine. 

THE RANDOLPH ST. VIADUCT, Chicago, has been 
closed to vehicle traffic on account of its dilapidated and 
dangerous condition. This is the result of the recent fatal 
accident at the Ogden Ave. viaduct. The viaduct crosses 
the tracks of the Pennsylvania Lines and the Chicago, Mil- 
waukee & St. Paul Ry. The former road has agreed to 
erect a new structure if the city will allow it to increase 
the grade. This the city refuses, on the ground that the 
grade is already too steep for heavy wagons. The railway 
claims that sewers prevent the lowering of the tracks, and 
this deadlock has continued for some months. The struc- 
ture is now in such condition that the city declines to be 
responsible for it, and has closed it to traffic, except for 
pedestrians. The various viaducts built across the tracks 
in Chicago, to eliminate grade crossings, are built and 
maintained by the railways, but the city has had great 
trouble in getting them kept in proper condition. 

PRIVATE DAMAGES FOR FAILURE TO AFFORD 
fire protection have been denied by the Supreme 
Court of Mississippi, in a suit brought by two property 
owners, whose residences were destroyed by fire, agains: 
the Light, Heat & Water Co., of Jackson, Miss. The gist 
of the decision is given in the following extract, for which 
we are indebted to Mr. Walter G. Fitzpatrick, of Jack- 
son, Miss.: 


We fully recognize the rule of law as to privity of con- 
tract invoked by counsel thereto contended for by counsel 
for appellant, that a person not a party to the contract 
may maintain an action thereon if the contract clearly and 
explicitly shows that it was made for his benefit. In this 
case, however, we are clearly of opinion that the contract 
before us imposes no public duty on the part of the water 
company to a citizen or inhabitant for the non-perform- 
ance of which an action of tort can be maintained, and the 
contract does not show in express terms, or by fair in- 
tendment, that it was made for the benefit of the citizen or 
inhabitant in the sense that would enable him to maintain 
an action thereon. 

— 

FOR RAISING THE ‘“‘MAINE” in Havana Harbor, five 
bids were opened in Havana, on Dec. 19. Mr. John T. 
Cavanagh, of Boston, Mass., bid $735,000; Mr, Frank 
Pidgeon, of New York, bid $639,000, and the lowest bid 
was from-the Schwartz Foundry Co., which offered to do 
the work. for $80,000. Some of the bids were irregular in 
form, and the lowest one especially did not seem to note 
the government prohibition of the use of dynamite in re- 
moving the wreck. Mr, Cavanagh proposed to build pile 
piers and lift the wreck bodily by jack screws, and to 
transfer it to the Havana floating dock for such destina- 
tion as the government might see fit. All bids have been 
rejected, and new bids are called for, to be opened ‘on 
Feb. 1, 1901. The successful bidder may retain the ship, 
must finish his work by July 1, 1901, and must furnish a 
$25,000 guarantee. 

A NATIONAL NAVAL RESERVE has been planned by 
the board of naval officers of which Admiral Dewey is the 
head, the other members were Rear-Admiral. CrowmMshield 
and Capt. R. D. Evans, U.S. N. This board proposes a 
minimum force of about 6,000 trained men and a maxi- 


mum of 20,000 men from which the regular navy may 6e- 
lect in case of emergency. The annual appropriation would 
be $100,000, which is to secure the enlistment of men for 
five years. The 600 officers of the reserve shall rank wiih 
but after regular officers of the same grade. Kank would 
be determined by examination before a board of regular 
iine officers; and the list wold be open to navai oftice:s 
who have resigned, to navigating owners of yachts, onal 
masters of ocean-going steamships of over 3,000 tons dis 
placement. The ‘‘retaining fees’’ paid to officers and meu 
of this reserve would be as follows: Lieutenants, $200 a 
year; heutenants, junior grade, $150; ensigns, $100; en 
listed men, not to exceed an average of $50 per yea: 
These officers and men must engage in annual drills on 
naval vessels, for not less than six continuous days and 
for an aggregate of not less than 30 days in a year. On 
the certificate of the commanding officer of the vessel, 
that the term of service is completed, the retaining fee and 
the proper pay for the time served will be paid over. Men 
so enrolled shall be regarded as in the service of the Uni- 
ted States, to be called by the President into active service 
in case of war. Failure to serve when called out shall 
subject the person or persons to the penalties of desertion 
They would be exempt from jury and militia duties. 

THE INTERSTATE PALISADE PARK COMMISSION, 
appointed by the Governors of New York and New Jersey 
in June, 1900, for the purpose of selecting, locating and 
managing certain lands along the Palisades of the Hudson 
River for an interstate park, has made a preliminary re- 
port to the following effect: New York appropriated $10,- 
000 and New Jersey $5,000 for the expenses of the several! 
original commissions row acting as an interstate commis- 
sion. It was resolved that the New Jersey appropriation 
should be devoted to paying for necessary surveys and 
maps of the Palisades, title, searches, etc., and the New 
York appropriation should be reserved intact for use as 
the nucleus of a fund for stopping blasting on the Pali- 
sades, which the commission wished to accomplish at the 
earliest moment. As the result of long negotiation, the 
commission now reports that it has utilized these ap- 
propriations as above set forth. Blasting ceased on 
Christmas at the only quarry now in operation and the 
largest one. This property has been purchased by the 
commission for $132,500, of which sum certain gentlemen 
of New York city have agreed with the commission to 
privately contribute $122,500 ($10,000 having been paid), 
provided that the legislatures of New York and New Jer- 
sey would this winter appropriate enough money to en- 
able the commission to acquire all the property between 
Fort Lee and Huylers Landing, opposite Yonkers, and to 
construct a driveway at the foot of the Palisades. Options 
have been secured by the commission upon this remain- 
ing property on exceedingly reasonable terms, the ver- 
tical face of the cliffs to be donated to the commission 
outright. As will be seen from the above report, the 
commission has expended no money whatever for office 
rent, clerk hire or incidental or personal expenses. 

= 

THE LICENSING OF ARCHITECTS is under considera- 
tion in New York and a convention of the architects of 
the state has been called, to be held at the Architectural! 
League Rooms in New York city, Jan. 19. A special com- 
mittee of the League will report upon a bill which it has 
drafted for presentation to the legislature. The bill is 
framed on similar lines to the Illinois law (Eng. News, 
2d Vol., 1897, p. 268). A similar bill passed both branches 
of the New York legislature in 1894, but failed to secure 
the Governor’s signature. 


SLOW SAND AND MECHANICAL FILTRATION for 
Washington, D. C., will be discussed at the Waldorf- 
Astoria Hotel, in New York city, on Jan. 4, 1901, before 
members of the Senate Committee on the District of Co- 
lumbia. It is expected that several district officials apd « 
number of specialists in water purification will be present. 

PUBLIC CONTROL OR MUNICIPAL OWNERSHIP of 
street railways in Illinois are alternatives authorized 
by a carefully drawn and comprehensive bill sub- 
mitted to the city council of Chicago on Dec. 17, 1900, by 
the street railway commission of the council. The plan 
for municipal ownership is novel in that it Mmits bonds 
for street railway construction to a lien on’ the street rail- 
way property, instead of having the lien embrace the 
whole credit of the city. Mr. Milton J. Foreman is chair- 
man of the aldermanic commission, and Mr. Geo. C. Sikes 
(who is not a city official) is chairman. 
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DESIGN FOR CONTROLLING WORKS AT THE HEAD 
OF THE CHICAGO DRAINAGE CANAL. 


In a recent discussion on the relation of the 
Chicago River to the commerce of the port of 
Chicago, which took place at a meeting of the 
Western Society of Engineers and was noted in 
our issue of Nov. 29, reference was made to the 
desirability of having controlling works at the 
head of the canal. In case of accidents due to 
vessels being caught by the current, it takes 10 to 
14 hours to check the current by raising the dam 


necessary, In case of accident to a vessel, to close the 
Lockport works; but these are so far away that at least 
eight hours are consumed in stopping the flow. With 
such works at this end as I believe can be built at a 
moderate cost and without preventing navigation between 
the canal and the river, it should not take more than from 
one to two hours to bring the river to a quiet level. 
Furthermore, in case of an accident to the Lockport con- 
trolling works, or of a serious break along the canal, a 
second set of works might save incalculable injury at 
Lockport and Joliet, while it would also be highly useful 
in case of repairs being needed at any point along the 
channel, Indeed, it seems to me that it should be a fixed 
principle in any construction where human life and prop- 
erty are at stake to provide double safeguards. Should 
an emergency ever occur where the need of a second set 
of controlling works would be shown at disastrous cost, 


this head could be divided between two sets of gate. 
each sustaining one half, so that the maximum (hat 
to be considered for each gate is the 16-ft. head. 

The Sanitary District law prescribes that the canal aft< 
its opening must be a navigable waterway, which neces. 
sitates devising some means for passing the largest siz- 
vessels at all times through the controlling works. For 
this purpose the two sets of gates are arranged so as to 
form a lock, but the sides of the channel are left in their 
original condition instead of being walled with expensive 
masonry. 

Essentially the device consists of using a number of 
balanced gates, each swinging on a vertical axis, at each 


Lock and By-Pass with All Gates Open. 


Lock and By-Pass with All Gates Closed. 


FIG. 1.-MODEL OF PROPOSED CONTROLLING WORKS AT THE HEAD OF THE CHICAGO DRAINAGE CANAL. OSSIAN GUTHRIE, DESIGNER. 


and closing the gates at Lockport, while control- 
ling works at the head of the canal would 
promptly relieve the emergency. A design for 
such works has been prepared by Mr. Ossian 
Guthrie, M. W. Soc. C. E., New York Life Build- 
ing, Chicago, and is illustrated in the accom- 
panying views taken from a model. Fig. 2 shows 
the separate parts, and Fig. 1 shows the works 
with gates open and closed. In brief, he pro- 
poses to form a lock the full width of the canal, 
subdivided by a central wall, the left-hand chan- 
nel being a by-pass and the right-hand channel a 
lock. This latter is further divided by a wall 
serving to protect the gates from being struck by 
vessels. At each end of the lock are three gates 
pivoted on vertical shafts passing through the 
center of each gate. In each end of the gate is 
a wicket or smaller gate, and by opening one of 
these, and so reducing the area, the pressure of 
the water against the other half of the gate will 
tend to open the gate. In the model only the cen- 
ter gate is shown provided with these wickets, 
but in practice all would be alike. The following 
is an abstract of a paper on this*subject read by 
Mr. Guthrie at the meeting of the Western So- 
ciety of Engineers on Dec. 19: 


The plan for controlling works for the drainage channel, 
to be located near the junction of the channel and the 
river, has been designed by me for the purpose of main- 
taining a uniform current which the pilot may learn to 
navigate so as to avoid accidents to vessels, to afford im- 
mediate relief to vessels jammed across the river and held 
by the current, and to afford prompt aid to vessels 
stranded upon the tunnels. It is obvious that none of 
these desirable objects can be attained by any controlling 
works 28 miles away. One set of controlling works is in 
existence at Lockport, at the western end of the canal, 34 
miles from the mouth of the Chicago river. It has been 
found, however, that these works are sv far away that in 
ease of a vessel becoming jammed across the stream, as 
has happened during the season just closed, from six to 
eight hours are consumed in bringing the canal to a level 
and check'ng the current so that the vessel may be re- 
leased. Consequently, there has been a demand from the 
navigation interests concerned in the improvement of the 
river for a second set of works, to be located at the 
eastern or river end, which will stop the current in much 
quicker time, Several members of the board of trustees 
of the Sanitary District have favored the construction of 
such works, and they were recommended by President 
Boldenweck in his retiring message, read Dec. 5, of this 
year, as follows: 


On several occasions I have pointed out to the board 
the need of a second set of controlling works, to be lo- 
cated at the Chicago end of the canal, at or near Kedzie 
Ave. With a proper construction of this sort, it would 
be possible to shut off the flow into the canal from both 
connections with the Chicago river, and so to give quick 
relief to the vessels that occasionally become unmanage- 
able in the current of the South Branch. At present it is 


the board of trustees would never be forgiven by the pub- 
lic, and its members would never cease to reproach them- 
selves for that lack of foresight. 


An approximate calculation shows that with suitable 
controlling works, such as recommended by President 
Boldenweck, quick relief could be furnished with certainty 
to vessels caught by the current. At Main St., where one 
big boat was jammed across the stream, relief could be 
had in 15 minutes; at the P., Ft. W. & C. Ry. bridge, 
where the ‘‘Amazonas’’ swung into an immovable position 
the day after the full current was first allowed through 
the canal, only about 20. minutes would be required; while 
at Washington St. tunnel the effect of the closing of the 
controlling works would be felt within an hour. At this 
latter point, great relief would also be afforded to the 


end of the lock. The channel requirements are to allow 
a flow of 600,000 cu. ft. a minute when the works are 
open, and to provide for a cross section 183.25 ft. wide 
on the bottom, a depth of water of 24.5 ft. with the lake 
at datum, and side slopes of 1 on 2. For the sake of re- 
ducing the velocity at this point the work has been 
planned to have a width of 200 ft. between bulkheads. 

It is highly desirable to have the controlling works so 
located as to shorten to a minimum the distance between 
the works and a vessel in trouble. To this end it might be 
desirable, and probably would be economical, to erect a 
cheaper and smaller set of gates for controlling the flow 
at Kedzie Ave. and another set for assisting vessels at 
Robey St. or thereabouts. The structure for relieving 
navigation should be capable of being operated with the 


FIG. 2.—VIEW OF PARTS OF MODEL OF PROPO SED CONTROLLING WORKS. 


vessels that frequently become stuck on the top of the 
tunnel, by the temporary rise of water due to the hydrau- 
lic ram effect of suddenly closing the works, the rise at 
this point being calculated to be about 9 ins. At other 
points along the river it would also be very beneficial to 
have a temporary increase of a few inches. 

The controlling works proposed should be designed to 
withstand a head of 16 ft. Under ordinary conditions this 
would be the utmost that could come against the gates, 
but if any extraordinary calamity should occur, whereby 
the lower end of the canal should be opened beyond the 
control of the Lockport works it would be necessary to 
hold back the water of the canal east of the Chicago works 
against a dry channel below. This would be a head of 
25% ft. with the lake at datum. By the plan proposed, 


same facility that a bridge is opened or closed. It is also 
desirable that it should be so made as to provide a uni- 
form flow through the river at all times, thus counter- 
acting the effect of the varying head due to the fluctua- 
tions of the lake level. This fluctuation sometimes 
amounts to 2 or 8 ft. in as many hours. A change of 
wind usually produces from 12 to 18 ins. in possibly 
an hour. Consequently there is a variable current in the 
river which it 1s hard for navigators to calculate in ad- 
vance. During the past season the navigation men have 
made many complaints about the varying flow, and have 
ascribed it to the raising and lowering of the Lockport 
bear-trap dam; whereas it was probably due/more to the 
change in the lake level than to any influence at the end 
of the canal. 
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By means of two automatic gages, electrically connected 
with suitable operating machinery at the works, one being 
‘oeated at the mouth of the river and the other at the 
works, it would be possible to control the flow to any 
required speed of curreat. 

Each set of gates is three in number, each gate being 
“6 ft. 8 ins. wide. The central vertical post of each gate 


will consist of a hollow steel shaft, 3 ft. diameter and 
: to 5 ins. thick and 35 ft. long. The gates will also be 
made of steel, designed to meet the strains due to the 
They may be either constructed 


pressure of the water. 


when the admission of water will be sufficient to cause 
them to go to the bottom of the trench. Then they are 
to be filled completely with concrete through openings 
left in the deck for the purpose, the whole work occupying 


‘only a few hours. 


As soon as the pontoons are filled with concrete the cur- 
rent in the channel can be resumed, and the work of 
placing the gates begun. It ought to be possible to com- 
plete the-whole structure within two or three weeks after 
the sinking of the pontoons. 

It is obvious that there will be need of strongly support- 


FIG. 1.—SECTIONAL ELEVATION AND DETAILS OF RATTLER FOR TESTING PAVING BRICK; 
PURDUE UNIVERSITY. 


in two parts and bolted together around the shaft after 
the latter is set in place or they may be placed in position 
first and the shafts then stepped through them. 

Each set of gates will rest on a pontoon that can be 
built anywhere and floated to the location. This pontoon 
should be 240 ft. long. 18 ft. wide and 8 ft. deep, with 
bulkheads about 20 ft. from each end and high enough to 
be level with the top of the channel banks when the pon- 
toon is sunk to the level of the bed. The pontoon will be 
constructed of two members 6 ft. wide and 8 ft. deep, 
placed 6 ft. apart and decked across from out to out, 
with strong timbers bolted through from top to bottom. 
Through this deck, and extending nearly to the bottom, 
heavy steel sockets or wells will be inserted and firmly 
bolted to the structure with through bolts, so as to in- 
clude the whole mass of concrete with which the entire 
pontoon will be filled. 

To place the pontoons, trenches will be dredged for each 
and carefully levelled. At the lower side of each trench 
a row of supporting piles will be driven to hold the pon- 
toon in position before it is sunk. This row will also add 
to the resisting capacity of the structure against the head 
of water when the works are closed, After the pontoons 
are sunk the piles will be cut off level with the pontoon 


Fig. 2.—View Showing Rattler for Testing Paving 
Brick, Closed Ready for Operation. 


deck, or 24% ft. below datum. Through the center of 
each trench a row of Wakefield sheet piling will .be driven 
to hardpan or bed-rock, from bank to bank. This sheet 
piling will be cut off uniformly about 3 ft. below the chan- 
nel bed, between the bulkheads, so as to leave a space of 
about 2 ft. between the top of the piling and the deck of 
the pontoon. At the sides the top of the sheet piling will 
be level with the top of the channel banks. 

The pontoons huving been constructed, supposedly 
water-tight, they will be launched and floated to position 
against the supporting piles, when the flow of the canal 
will be stopped for a few hours and the pontoons sunk 
by placing in them sufficient concrete to nearly sink them, 


ing the tops of the gate shafts. This can be done by a 
strong strut extending up and down stream from the 
shaft, and abutting against a stone or concrete pier. The 
lower end of the shaft, being imbedded in the concrete- 
filled pontoon, will be firmly secured against moving. 

To turn one of the gates it will be necessary only to 
open one of the smaller or wicket gates, with which each 
of its two equal leaves will be provided, when the in- 
equality of pressure on the two sides will be sufficient to 
cause a rotary motion. In this way elaborate machinery 
can be entirely dispensed with for operating the works. 
Security from the freezing of water around the central 
shaft can be provided by making the sleeve at top and 
bottom about 3 ins. larger than the diameter of the shaft 
and filling this and the space around the bearing ring with 
oil, for the full length of the shaft. 

Though the gates will be balanced by equal pressure on 
each side of the central shafts when closed, they will be 
locked so as to prevent any possible motion. The flow 
of the water will probably be sufficient to open the gates 
and to close them after a slight starting power has been 
applied. For the starting power a small electric motor, 
taking its current from the nearest available source, can 
be used. 

It is obvious that the number of gates can be varied so 
as to meet the best requirements of economy and effi- 
ciency. If three gates are used in each set, two will pro- 
vide for the requirements of navigation and the third can 
be used to regulate the current. The clear opening avail- 
able for vessels, by the three-gate plan, would be about 
60 [t., or 10 ft. more than the width of the broadest ves- 
sels now afloat on the great lakes. The distance between 
the two sets of gates should be enough to allow clearance 
to the longest craft that may ever use the canal. 

According to careful estimates that have been made by 
responsible contractors, the cost of such a controlling 
works as has been outlined should not be more than 
$200,000. On account of the simplicity of construction no 
heavy contingent expenses will be necessary in the con- 
siruction; not a dollar will have to be spent for coffer- 
dam construction and maintenance or for pumping. The 
whole structure will be as little liable to injury or the 
necessity of repairs as the best constructed bridge, and 
built as described it should be as permanent as may be 
desired. 


NEW IMPACT TESTING MACHINE AND BRICK TEST- 
ING MACHINE, PURDUE UNIVERSITY * 
By William Kendrick Hattt and W. P. Turner.t 
RATTLER FOR TESTING PAVING BRICK. 


An ordinary foundry rattler of size approximating the 
standard, is commonly used by engineers in conducting 
rattler tests for paving brick. Such a machine is hardly 
in keeping with the more perfect apparatus of a testing 


*Translated from a paper presented at the International 
Congress of Methods of Testing Materials of Construction, 
Paris Exposition, 1900. 

tAssociate Professor of Applied Mechanics, Purdue Uni- 
versity, Lafayette, In 

tInstructor in Machine Shop, Purdue University, La- 

ette, Ind. 


laboratory. The requirements demand a rattler which, in 
addition to presenting a good appearance, shall be easily 
operated, and for the protection of the other testing ap- 
paratus, keep the air of the laboratory free from dust. 
Such a rattler was designed and built in the machine 
shop of Purdue University, as shown in Fig. 1, and has 
a place in the Laboratory for Testing Materials. Subse 
quently a similar machine was constructed for Columbia 
University, New York; and advantage was taken of the 
experience with the first rattler to improve certain details. 
The views shown in Figs. 2 and 3 are of the improved 
machine. Fig. 1 shows a section and a half end view. 
The drum is 20 ins. long, and 28 ins. in diameter. There 
are 14 cast-iron staves, with %%4-in. openings between. 
The staves shown in Fig. 1 proved too weak to with- 
stand the service, and were rebuilt. Instead of one rib 
along the center line of the stave, heavy ribs were placed 
on the edges. There is excessive wear on the staves, which 
should be built of steel. 

The drum is overhung and is supported by bolting one 
head to a 14-in. cast-iron face plate, which is secured to 
a 3%4-in. shaft. The other head of the drum js thus free 
and an opening is provided therein for charging or re 
moving the which process demands, in case of 
the ordinary rattler, the removal of a stave. The arrange- 
ment thus saves time, and allows the repeated weighing 
during the test, which are necessary in scientific exper- 
iments. small shot are used as a filling material, 
the opening in the head is closed by a plate. 

The main shaft is supported on 


bricks, 


In case 


two bearings, resting 
on a heavy cast-iron box yoke, which is supported on two 
cast-iron columns joined together by a heavy cast-iron 
base. The main shaft is driven from a parallel shaft by a 
gearing in the ratio of 4 to 1. On this parallel shaft are 
tight and loose pulleys, 12 ins. in diameter carrying a 
4-in. belt. 

As a protection dust the drum is 
rounded by casing with felt-packed joints. 
This casing is made in two sections, the lower part resting 
on the cast-iron base of the machine; the upper part is 
hinged to the lower and can be turned back when it is 
necessary to inspect or repair the barrel. A circular 
opening in the case corresponds to the opening In the 
head of the drum; and a plate is quickly clamped by 
hand clamps to cover the opening in the case. A door 
in the lower part of the case provides for the withdrawa! 
of a pan in which the dust from the rattler is collected. 
Fig. 2 shows the machine closed ready for use. Fig. 3 
shows the machine with the case opened, and the dust- 
pan partly withdrawn. In Fig. 2 may be seen a revolution 
counter on a vertical post. The machine complete weighs 
about 1,800 Ibs., aid costs about $200, material and labor 
included, 

AN APPARATUS FOR EXPERIMENTATION IN IMPACT. 


A series of tests has been in progress in the laboratory 
for the past three years to determine the behavior of iron 
and steel] under impact in tension. A temporary wooden 


from 
a sheet-iron 


closely sur- 


Fig. 3.—View Showing Rattler Opened for Charging. 


apparatus was used for this purpose. The method of test- 
ing seemed so promising that a permanent apparatus has 
been designed and built of iron, with the mechanical de- 
tails arranged for ease and accuracy of operation. The 
apparatus has been in operation for two months, and in 
the judgment of the writers, is a valuable form of ap- 
paratus. It is this machine which is described below. 
In the former wooden machine, Fig. 4, the hammer M 
was hung to a head attached by wedges to the lower end 
of the speciment B. The specimen and hammer were 
lifted by an attachment to a similar head C, fixed by 
wedges to the upper end of the specimen. On release and 
consequent descent, the upper head caught on a bridge 
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P between the two uprights. The deformation and the 
work of deformation were obtained from the velocity dis- 
placement curve recorded on the surfacé of a revolving 
drum D by a pencil attachment to the hammer M. This 
temporary apparatus was used to bring about rupture in 
one biow of an 800-lb. or 1,200-lb. hammer falling from 
a height of from 6 to 12 ft. on iron and steel wires, from 
\-in. to %-in. in diameter, and of lengths up to 10 ft. 
Some reference to this work has been made elsewhere.* 
The present permanent apparatus is similar to the tem- 
porary apparatus in principle. The better adjustment for 
short specimens is brought about by dispensing with the 
bridge and constructing the head so as to span the dis- 
tance between uprights, as shown in Fig. 5. The head 
or yoke is stopped directly by the columns. The details 


h. M,; has impact against a mass Ms, and deformation 
with rupture, of S regults. 


Let W;, We, be the weights of the masses M; Mg, re- 
spectively. 


Let Ci, Ca, be the initiai velocities of the masses M; Me, 
respectively. 


Let Vi, Ve, be the final velocities of the masses M; Mg, re- 
spectively. 


Let { rai denote the work of deformation of entire 


system. 


Let 1,, lg denote deflection of M; and elongation of S, 
respectively. Then applying the equation of work 
and energy between the time when M;, has contact 
with M;, and the time when the rod ruptures, we 
have neglecting weight of S: 


Hoisting Head and. 


kK 


and 
Plan 


of attachment of weight, recording apparatus, hoisting 
mechanism, etc., were made as perfect as possible. The 
parts were designed to repture in one blow a test speci- 
men of soft steel %-in, in diameter, and 8 ins. between 
heads. Ordinarily the blow delivered is about 3,500 ft.- 
Ibs. Tests in compression are provided for. 

Some discussion of the stiffness of the various parts of 
the apparat is, and some estimate of the amount of energy 
used in the deformation of the apparatus will follow the 
description. For the present the paper takes up the prin- 
ciple of action of the apparatus, and the description of the 
details. 

PRINCIPLE OF ACTION.—Given two masses M,; Mg 
joined by a rod S, Fig. 6: The system falls from a height 


*See preliminary report of committee on present state 
of knowledge of impact tests. Bulletin No. 5 American 
Section of International Society for Testing Materials, 


Elevations 


Tripping Mechanism. 


FIG. 7.—DETAILS OF 
IMPACT TESTING APPARATUS, PURDUE 
UNIVERSITY, LAFAYETTE, IND. 


Wi h + We + TA — % + My) + % 


M, V.2 + Me V3". 

In the apparatus used W, 1, will be quite small com- 
pared to Wg (1, + 1s), and may be neglected. The quantity 
\% M, V,? may also be neglected. 

Thus 


—= We (1, + Is) + % (My + Ms) Ci? — % Me Vs", 


The method of testing involves the measurement of 1, 
plus lg and of C, and Vz from the record on the drum of 
a pencil attached to the hammer; 1, plus 1, are measured 
directly from this record while the velocities C, and V, 
are calculated by constructing a triangle of velocities, 
the hypothenuse of which is the record of the pencil on 
the drum, and the other two sides are, respectively, the 
velocity C, or Vg, and the velocity of the circumference of 
the drum, which is known from the record of a vibrating 
tuning fork held in contact with the drum during the test. 

Thus the work of deformation equals the product of the 
weight of the hammer by the total deformation of the 


specimen plus the difference between the kinetic energy 0: 
the system before and after impact. To obtain the wor! 
of deformation of the test piece including the elast! 


energy of the part outside the neck the quantity \ Ta 


must be corrected for deformation of the machine parts 
such as the head or yoke, the heads of the spetimen, t), 

columns, etc. The yokes are calibrated by means of a 
testing machine of the ordinary type; and thus the elasti 
energy absorbed in the yokes corresponding to any give: 
deflection is known. This deflection having been dete; 
mined under the conditions of impact correction car 
readily be made. 

DESCRIPTION OF THE MACHINE.—Fig. 7 shows th: 
machine complete as it stands in the testing laboratory 
Its base is partly sunken below the level of the floor, and 
rests upon a brick foundation 5 ft. x 5 ft. x 6 ft. deep, laia 
in natural cement on undisturbed gravel foundation; th. 
upper four courses are of paving brick laid in Portland 
cement. A %-in. bearing bed of 1 to 1 Portland cemen: 
mortar is disposed between the bed-plate and the pier. By 
reference to the assembled drawing, Fig. 7, it will be 
seen that the machine consists of a solid cast-iron base, 
weighing about 5,000 lbs., which supports two cast co!- 
umns about 12 ft. high, these columns being tied at the 
top with a cast box yoke. Details of the base and columns 
are shown in Fig. 7. The inner face of each column is 
planed flat, and acts as a guide for the hammer. Each: 
column comprehends two parts which are bolted and 
dowelled together, the lower part being a solid casting, 550 
ibs., while the upper part is cored t» a U-shaped section, 
525 lbs. A general view of machine is shown in Fig. 
58. The upper yoke to which the specimen is fastened is 
shown in Fig. 7. It consists of a heavy steel casting* 
(65 lbs.) with its ends planed to fit inside the U-shaped 
column or guide. In the center is a tapered rectangular 
opening into which the specimen is fastened by means of 
wedges. Provision can be made for fastening by using 
threads and nuts on the ends of the specimen. The lower 
yoke by which the hammer is hung to the specimen is 
also a steel casting, with tapered rectangular opening. This 
is bolted to the hammer, Fig. 7, with two heavy bolts 
which are screwed up to an initial tension. 

The hammer is a casting weighing 515% lIbs., nicely 
fitted to the guides with little play, and at the same time 
little friction. A dovetailed slot is planed in the bottom, 
into which may be keyed heads of different shapes for 
making compressional or transverse tests. 

For raising or lowering the hammer the hoisting me- 
chanism shown in Figs. 7 and 9 is used. It is so de- 
signed that the weight may be raised, lowered or stopped 
in any place desired. This is accomplished by a worm 
wheel keyed to the shaft, which carries the hoisting drum. 
On the worm shaft are two friction pulleys running in op- 
posite directions. These friction pulleys are operated by 
a rocker arm connected to a vertical operating shaft, pass- 
ing along one column. Springs hold this shaft and the 
friction pulley in mid position, the lever being pulled 
down or up when it is desired to raise or lower the 
hammer. 

For releasing the specimen and hammer from any given 
height of drop, a special tripping head is used, shown in 
Figs. 7 and 9. This head is hooked to the wire-hoisting 
rope, and slides freely between the guides. A bale, sus- 
pending the upper head to which the specimen is fixed, 
carries a hook maintained by a spring to beaf on a square 
pin in the tripping head. When thus engaged, the system 
may be hoisted until the head comes in contact with the 
stop which has been adjusted at the desired height on 
the guides, whereupon the stop will press down the trigger 
in the tripping head, disengaging the hook and releasing 
the system. ’ 

The circumstances of each impact are recorded upon a 
revolving drum by a pencil attached to the hammer. The 
drum is of rolled sheet metal, supported vertically in an 
adjustable frame, which may be raised or lowered to the 
proper height for recording tests of long or short speci- 
mens. Ball bearings are used ‘on the lower end of the 
drum shaft to reduce friction as much as possible. A 50- 
lb. weight attached to clock work furnishes the power for 
revolving the drum. When used the weight is wound to a 
certain height and as it falls the speed of the drum is ac- 
celerated until the weight strikes a stop. The speed of 
the drum remains practically constant during the impact. 
The speed of the drum may thus be varied and nicely 
regulated by varying the height to which the clock weight 
is wound. 

The exact speed of the drum at the time of the drop is 
known by allowing a tuning fork with a fine brass point 
attached to one arm to record its vibration on a piece of 
metallic paper attached to the upper part of the drum. 

The recording pencil is operated by an electro-magnet, 
so arranged that as the hammer falls electric contact is 
made after the pencil point has passed below the upper 
edge of the drum. The magnet then draws up an arma- 
ture, and presses the pencil against the drum. 

When it is desired to make tests on long specimens, the 
upper yoke must be blocked up. This may be accom- 
plished by setting solid rectangular pieces on the lower 
sections of the columns, thus filling the lower part of the 


*This upper head reveals no trace of ruptare or cracking 
after use in breaking 120 test pieces. 
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U-shaped columns. These pieces are held in place by 
a machine is easily operated and tests may be quickly 
made. In making a test the operator first fastens the 
specimen between the : 
hammer and the upper - 
yoke. If wedges are 
used they are forced 
into the lower yoke with 
a pinch-bar, and driven 
into the upper head with 
a sledge. 

By this procedure any 
noticeable slip of the 
wedges, with reference 
to the yoke and any slip 
of the specimen in the 
wedges is prevented. The 
tripping head is then 
lowered and hooked on 
to the yoke. A datum 
line representing the 
original length of speci- 
men is drawn on the 
drum. The.system is 
then raised nearly to the 
point release at the de- 
sired height. The clock 
weight is then wound to 
the proper height to give 
the desired speed to the 
drum. At the instant the 
clock weight reaches its 
stop the system is raised 
to find release. At the 
same time the tuning 
fork is brought against 
the drum to trace its 
record, 

To absorb the shock of 
the hammer upon the 
base after rupture of the 
specimen, blocks of pine 
wood are placed thereon. 
The opera‘ion of placing 
the specimen in place 
and bringing about rup- 
ture is accomplished in 6 mins. 
the specimens used is 1-100 sec. 


ESTIMATE OF DEFORMATION 
CHINE.—Referring to equation 


rel = We + Is) + % + My) — Me V2, 


Tdl inctudes the work of deformation of 


Fig. 8.—View of Impact 
Testing Apparatus, Pur- 
due University. 


The time of rupture for 


OF PARTS OF MA- 


the expression 


the specimen, (a) of the shackles or wedges; (b) of the 
heads of specimen; (c) of the yoke M,; and (d) Me; (e) of 
the columns of the machine; (f) work of friction of guides. 

(a) and (b). It has been already stated that it was 


possible to drive the wedges so firmly that no further 
movement was noticeable. 

(c) Before the upper and lower yokes were placed in 
testing ma- 


the machine, they were loaded on an Olsen 


Figs. 4 and 5. 

Forms of Impact Testing Apparatus. 
chine with successive loads up to 30,000 Ibs., and deflec- 
tions noted. The yokes were supported at ends, and the 
load was applied through a specimen attached to the 
yoke by wedges in the manner of use in impact tests. 
The deflection of the heads were measured at the center 
of the supported length, as follows: 


Upper Yoke. 

---Reading, in ins.--, --Reading, in ins.-— 

Right. Left. 
2.748 2.7 2.747 2.747 
44 42 43 41 
47 48 45 


The average deflection for these two tests was: 


Load. Deflection. Load. Deflection. 
200 Ibs...... 20,000 Ibs...... 0.0070-in. 
In like manner for the lower yoke: 
Defiect’n 
Load, Right. Left. Average. ins. 
1 455 1.460 57 
62 65 63 0.006 
74 67 70 0.013 
. 82 78 0.021 
58 66 62 0.005 
75 8o 0.023 


These deflections include the defurmation of both lower 
yoke and fastening bolts. 

We have thus a means of computing the energy stored 
up in these yokes for any given deflection which may oc- 
cur under conditions of impact when these yokes are in 
use. In case of My, a scriber was firmly fixed to the ham- 
mer so that a record would be made on the lower yoke 
indicating any deficciion of the bolts or the yoke. For 
a blow of 2,000 ft. Ibs. of energy no deflection could be 
detected. 

No means of measuring the deflection of the upper 
head has been devised as yet. It is, however, a reason- 
able assumption that the relative proportion of work 
stored up in the two yokes and the specimen remains 
nearly the same, whether the specimen be ruptured slow- 
ly or quickly. The assumption is favored by the fact 
that the ‘total resilience’’* of soft steel appears to be 
nearly the same for impact and for slow testing. The 
inertia of the upper yoke would diminish the work ab- 
sorbed by the upper head. 

If the assumption be granted then, for a nickle steel 
test bar %-in. in diameter and 8 ins. between shoulders, 
whose maximum load in slow test is about 20,000 Ibs. 


20,000 0.007 
The upper yoke absorbs ———— x - = 5.8 ft.-lbs 
2 12 
20,000 0.001 
The lower yoke absorbs —--—— x ——— 0.8 ft.-Ibs. 
3 12 


As the specimen absorbs nearly 2,000 ft. lbs. 
on this basis is very small. 

(e) The energy represented by %4 M, C,?, that is, the 
kinetic energy of the upper yoke is almost entirely los? 
in impact against the columns of the machine. For in- 
stance, a free fall of the upper yoke from 6% ft. gave a 
rebound of only 8 ins. Therefore, for M,, in the formula, 
we may put 1-10 M,. 

(tf) The friction of the guides during the deformation 
of the specimen may be estimated by an observation of 
the retardation of the free fall of the hammer. In nine 
Ceterminations of the yelocity due to a fall of 5'% ft., the 
average was 18.26 ft. per second, with a range of from 
18.44 to 18.02 ft. per second. The theoretical 
is 18.83 ft. per second. As the moving mass weighs 55u 
lbs., this retardation ccrresponds to a constant fract‘or 
of about 48 lbs. The work of friction during the de’or- 
mation of the specimen is 48 « 2-12 = 8 ft. Ibs. 

The method of drawing tangents to the curves on the 
drum record involves a compensating error. The possi 
bilities of error have not yet been determined. The 
range of values cited above are, however, an indication 

It is be:ieved that when the wedges are driven tightly, 
and the apparatus in order, that in the 2,000 ft. Ibs. of 
energy nominally absorbed by the specimen, fully 95% is 
chargeable to the specimen. Part of this is, of course, 
represented by an elastic stretch of the rod, which will 
result in a recoil if the rod is not broken. In a few 
cases the specimen was stretched to a neck by the blow 
without, however, rupture taking place. In one case the 
recoil was %4-in., representing for the S850-lb. masses 
lifted, an elastic energy of 12 ft. lbs. In still another 
ease the recoil was -%-in., representing an elastic ener- 
gy of 18 ft. lbs. Of this latter amount, if we reason 
from the elastic energy in a bar at point of necking in 
a slow test, there is to be charged to the specimen the 
amount of 7 ft. Ibs. We have then 11 ft. lbs. to charge 
to the yokes and heads. 

During a test of a piece of steel under the action of 
twelve blows, each from a height of 1 ft., opportunity was 
given to bring about release while the pencil was in 
contact with the drum. The curve of the release was to the 
eye perfectly smooth, showing a very regular action of 


the error 


velority 


*The expression ‘‘total resilience’ is used for ‘‘the to- 
tal work of deformation to rupture.’’ 


the release. In a test of this nature in which a number 
of blows of equal intensity are used, it is interesting to 
note the hardening effect of the deformation of the spec- 
imen. Thus the recoil of the hammer from the first blow 
was 0.3-in.; from the sixth, 0.5-in.; from the tenth, 0.8-in. 

The character of the record obtained on the drum is 
shown in Fig. 10 by a tracing of a record of a number 
of steel bars arranged to intersect a common base line. 
The speed of the drum is variable. A specimen log of {m- 
pact tests of soft steel af different temperatures is given 
in Table I. 

The machine is at present being used in an investiga 
tion of the effect of temperature on the resilence of met 


Weight of M, = 65 lbs. C Steel, 
» » » on 
S=lhibs, 
1; = 


” 


Fig. 6.—Diagram Illustrating Principle of Action of 
Impact Testing Apparatus. 


als under shock. Nickel steel, soft steel, wrought iron and 
cast iron are being used for this purpose and the range 
of temperature at present attained is from 100° F. to + 
400° F. The bars are surrounded with a tube containing 
the freezing mixture, and broken by a single blow 
Difficulty is experienced in bringing about rupture of 
the bars at the center in experiments at low temperature, 
even when the wedges and heads of bar are frozen An 


unturned bar 12 ins. long was frozen with ice and salt 
for 4 ins. at the middle, while the ends were left ex- 
posed. The bar was broken with one blow Both ends 


Fig. 9.—View of Mechanism for 
Raising the Hammer, Impact 
Testing Apparatus. 


hear the wedges were drawn down to a neck, while the 
frozen middle center of the length preserved its original 
diameter and length. Indeed, the elastic limit seemed 
not to have been exceeded along the frozen length; for 
the scale was intact and the surface of the bar bright af- 
ter impact, For this reason the bars may break at the 
ends. The cause may, however, only partly be due to 
difference of temperature of the middle of the bar and 
the ends; for there seems te be a tendency toward local- 
ization of deformation of bars at ends even at ordinary 
temperatures. Shock tests on concrete blocks 6 x 6 x 6 
ins. are also in progress. 


TABLE I.—Specimen Log of Impact Tension Tests Made at Purdue University on Mild Stee! with One Blow from 
Impact Testing Machine. 


Resili- Location 
Lab- Weight Initial Final Elonga- Diam- ence in emp. fracture, 
ora- iam- of velocity, velocity, tionin eter at ft.-Ibs. of mix- from top 
tory Materi- eter, hammer, Height of ft. per per ins., fracture, per ture, of bar, 
No, al. ins. Ibs. -—fall.— sec. sec ins. ins. cu.in. degs. F ins 
11 4—2 0.511 515% 5 ft. 6ins. 18.30 8.3% 2.02 0.292 1,329 + 70 +1 
44 0-5 0.508 515% 18.05 13. 0.68 0.310 743 — 1 
30 7-3 0.525 515% eS 18.25 10.72 2.10 0.297 1,080 - 4 & 
17 6—3 0.505 515 ped, Sdeas 18.41 7.68 2.10 0.291 1,453 + 32 1 
8—3 0.500 515 a4 @™ 18.10 8.13 2.00 0.300 1,387 +212 4 
41 8—6 0.520 515 17.31 9.84 186 0.305 000 + 400 1 
37 0.518 515 17.81 5.91 2.45 0.283 1,405 +212 4 
*CO,, alcohol. Remarks.—Test bars were %-in. in diameter; 8% ins. between shoulders, with %-in. heads, 4 ins. 
long. 
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THE TRANSCONTINENTAL TRIANGULATION AND THE 
AMERICAN ARC OF THE PARALLEL. 
By John E. McGrath.* 


In the recently issued volume which contains 
the details of the astronomical and geodetic oper- 
ations of the “Transcontinental Triangulation and 
the American Arc of the Parallel,” the United 
States has contributed to the science of the world, 
and to American geography in particular, the re- 
sults of an are which in magnitude of extension 
surpasses the achievement of any other govern- 
ment; and whose character for excellence chal- 
lenges comparison with similar work of the high- 
est merit. 

The general appreciation of the value and ne- 
cessity of surveys, such as the one here referred 
to, needs no stronger confirmation than is sup- 
plied by a reference to the list of membership 
and reports of the International Geodetic Asso- 
ciation. From the roll of European powers the 
only names missing in the list are Servia, Bul- 
garia, Montenegro, and Turkey; North America is 
represented by the United States and Mexico and 
the new spirit of civilization in the Orient by 
Japan. The countries wherein geodetic surveys 
are executed and whose results are reported in- 
clude, besides the fatherlands of the recognized 
Great Powers where wealth and high civilization 
have made exact cartography a necessity, Greece, 
Roumania, Tunis, and Algiers (which the French, 
Italian and Spanish geodesists have connected 
with the continent of Europe), South Africa, In- 
dia, Java and Sumatra. 

This report, which contains the fruits of 27 
years’ labor, that, under the inspiration and di- 
rection of Benjamin Peirce, C. P. Patterson, Ju- 
lus FE. Hilgard, F. M. Thorn, Thos. C. Menden- 
hall, W. W. Duffield, and Henry S. Pritchett, Su- 
perintendents of the U. S. Coast and Geodetic Sur- 
vey, carried this great work to a successful com- 
pletion, comes from the hand of Mr. C. A. Schott, 
Assistant U. S. Coast and Geodetic Survey, who 
had charge of all the computation involved, from 
the inception of the work to its close, and whose 
scientific ability, indefatigable interest and exer- 
tions in this great undertaking have been most 
honorably recognized by his selection to present 
its matured results to the world. In the text of 
the report will be found as full meed of credit to 
the members of the Survey, who, in the field or 
office, have contributed to the completion of the 
work, as the space at the author’s command 
would permit. 

The successive volumes of the reports of the 
U. S. Coast and Geodetic Survey, since the incep- 
tion of the work, have contained a continuous 
record of its progress, and in their appendices will 
be found special reports on the instruments em- 
ployed, the measurements of the bases, the ad- 
justment of the stations in the longitude nets and 
the results of the precise leveling operations. In 
the final publication, which treats the Transcon- 
tinental Arc as a whole, we find a succinct pre- 
sentation of every step in the work where ccn- 
clusions follow from methods that leave practi- 
eally nothing to acceptance on faith or authority. 
That a transcript of the record for every bas2 
bar laid down, of every direction measured, every 
micronometric difference of zenith distance at 
each latitude station and every corresponding de- 
tail for the azimuth and difference of longitude 
determinations should be given, was out of the 
question in a work of such vast extent, but in de- 
clining to swell the report by such intolerable 
profuseness no reasonable grounds were left for 
complaint of insufficiency of data. In the treat- 
ment of the bases every result is submitted which 
will enable the reader to follow the various steps 
from the standardization of the apparatus to the 
deduction of the probable error of the base from 
the bar measures. The discussion of the results 
from the horizontal and vertical angles begins 
with the abstracts of the angles at each station, 
and abstracts containing every result at a station 
are furnished for the astronomical operations. 
Full explanations of the adjustments, computa- 
tions, and the various criteria by which the ac- 
curacy of the operations have been judged are 


Assistant U. S. Coast and Geodetic Survey, Wash- 
ington, D. C. 


given and recapitulations of the formulae em- 
ployed precede their application in the ac‘ual re- 
duction of the work. 

The measurement of the Transcontinental Tri- 
angulation was directed by Congress by the Act 
of March 38, 1871, providing “‘for extending the tri- 
angulation of the Coast Survey so as to form a 
geodetic connection between the Atlantic and Pa- 
cific coasts of the United States.” At that time 
the geodetic data available for incorporation in 
the proposed are comprised the results from the 
measurement of the Kent Island base, the angles 
at 13 stations of the triangulation along the At- 
lantic Coast, 7 azimuths observed in connection 
with the same triangulation and 19 latitudes. The 
completed are depends upon ten bases; horizontal 
angle observations at 308 primary and 240 sec- 
onmlary stations; an unbroken line of precise levels 
from Sandy Hook, New Jersey, to Rock Creek, 
Wyoming, supplemented by vertical angle meas- 
ur2®s which complete the hypsometric connection 
from ocean to ocean; 109 latitude stations, 73 azi- 
muth stations, and observed differences of longi- 
tudes at 37 stations. 

The unit of linear value employed is the meter, 
and the first representative of this quantity used 
as a standard was one of the iron bars made for 
the committee of scientists from different coun- 
tries that prepared the original units of the met- 
ric system. Tralles, the Swiss member of the 
committee, presented the bar, called “the Com- 
nittee meter of 1799,” to Mr. Hassler, the first 
Superintendent of the Coast Survey. By him it 
was given to the American Philosophical Society 
cf Philadelphia; the Society, in turn, placing it at 
the service of the Coast Survey. In 1889, the 
United States received from the International 
Committee of Weights and Measures three plati- 
num-iridium copies of the International prototype 
meter. Through comparisons of the one selected 
as the National standard meter with the ‘‘Com- 
mittee” and the “Repsold Steel’? meters (the lat- 
ter being the standard of length for the Olney 
base of the U. S. Lake Survey which was incor- 
porated in the transcontinental triangulation) the 
results for the whole work are reduced to the 
terms of a unit whose relation to the standards 
of all countries engaged in important geodetic 
work is known. 

The total length of the ten bases is almost 53.5 
miles; the St. Albans, 2.4 miles long, is the short- 
est, and the Yolo, 10.87 miles long, is the longest 
base. The probable error of the Kent Island base, 
measured in 1844, is 1-128,000 of its length, or 
about 0.5-in. to the mile; for the Salt Lake base, 
measured in 1896, the probable error is 1-1,600,000 
of the length, or less than 0.04-in. to the mile. 
These probable errors do not represent that of the 
measurement only; they include the uncertainty 
of the standardization of the apparatus, the error 
in the correction of the thermometers, the error of 
the measurement, and the uncertainty in the 
height of the base. The probable error of the to- 
tal length of the Salt Lake base from the meas- 
urements with the “Eimbeck Duplex apparatus’* 
was 0.10-in., about 1-70-in. per mile; the probable 
errors due to the outstanding uncertainty in the 
length of the measuring bars and their tempera- 
ture corrections were 0.06-in. and 0.16-in., re- 
spectively; the probable error of the intermeé@iary 
through which the apparatus was referred to the 
National Standard added 0.10-in. to the uncer- 
tainty; and the elevation of the base line above 
sea level being in doubt by about 8 ft., adds 0.17- 
in. The combined effect of the five terms gives 
for the base reduced to sea level, the value al- 
ready quoted. 

The measurements at the Holton and St. Albans 
bases produced results of great interest to the 
ge-odesist and engineer. At Holton, Indiana, the 
Woodward steel bar-in-ice was first used for the 
measurement of a standard hectometer and kilo- 
meter section, and its successful operation proved 
that it solved the problem of supplying a practi- 
cable form of field apparatus from which the 
varying tem,erature effects, the chief source of 
error in all high-class metrology, were eliminated; 
here also was put to a satisfactory test a modifi- 
cation of Jaderin’s method for the use of metallic 
tapes for geodetic base work. At St. Albans, West 
Virginia, is the first base of the triangulation 


measured exclusively with a steel tape. Th 
standardizing section for securing the length o: 
the tape was 100 meters in length, and was dete, 
mined with a 5-meter bar-in-ice. The length o: 
the base was 2.4 miles, very nearly; the probab|. 
error of the base due to uncertainty in length or 
tape was 0.09-in.; the probable error due to meas- 
ur2ment was 0.09-in.; and the quantity due 1, 
uncertainty in reduction to sea level was 0.(!4-in - 
resulting probable error for base reduced to sex 
level is 0.14-in., or about 1-17-in. per mile. 

A large variety of instruments was used in th. 
angular work, but it can be broadly sta‘ed that 
in the large figures west of Pike’s Peak the 20-in 
direction theodolites were employed; that in the 
region between the Rocky Mountairs and the A]- 
leghenies, 12-in. theodolites were used; in the Al- 
leghenies the work was executed with 20-in. theo- 
dolites; in the Blue Ridge a 30-in. instrument wa: 
used at some of the old stations, and 20-in. theo- 
dolites at the recent ones; the work about the 
east end of the arc was executed with 12 or 24- 
in. instruments. 

At nearly all the stations the method of observ- 
ing directions in positions and series was em- 
ployed. The largest error in the closure of a tri- 
angle is 6.5, and in 701 triangles for which re- 
sults are now published there are but 5 instances 
of a closing error as large as 5”. The average er- 
ror of closure from 357 triangles that show an ex- 
cess, is 1.07; the average deficiency in 343 trian- 
gles that do not fill exactly, is 1.05; one triangle 
closes exactly. An interesting comparison is af- 
forded by the respective values for ‘“‘mean error 
of angle” from the 39th parallel triangulation, 
and those derived from the larger operations of 
some foreign countries engaged in similar work. 
“Mean error of angle,” used for a convenient 
measure of relative accuracy, is the term a =- 

\ 3n 


squares of the excess or deficiency in the closure 
of each triangle, and n is the number of trian- 
gles: 


where [(\*] represents the sum of 


No. of Valueof 


Country. Epoch. triangles. a. 
Austria-Hungary ........... 1850 to 1588 674 $0.91 
1851 1873 219 0.89 
France and Algiers. .. 1792 ** 1880 914 1.29 
Great Britain .... -1787 “ 1865 552 1.83 
-18€0 1880 1,417 1.00 
1863 ‘* 1890 514 0.92 
Prussia—A 79 0.73 
Prussia—B 1832 ‘* 1891 690 0.55 
United States (39th parallel).1846 ‘* 1897 701 0.77 


The following table shows in proportional terms 
the lack of agreement of the adjacent bases as 
computed through the intervening triangulation: 


Approximate Propor- 

Base lines. distance tional dis- 

apart. crepancy. 
Kent Island and St. Albans...... 339 miles. 1/s95.000 
St. Albans and Holton ........ 205 ‘“ 1/181,000 
Holton and Olney .............. 148“ 1/61, 200 
Olney and American Bottom.... 108 1/794,000 
American Bottom and Versailles. 150 ‘ 1/50,800 
Versailles and Salina ......... 1/95.700 
Salina and El Paso............. 
El Paso and Salt Lake ....,.... 541 “ 1/s0,840 

Salt Lake and Yolo ............ 666“ les, 


The tremendous range of a triangulation cross- 
ing the continent from ocean to ocean developed 
conditions which necessitated the application of 
every refinement known to geodesy in the re- 
duction of the operations, while the execution of 
the field work made it imperative upon the ob- 
servers to devise means for overcoming difficulties 
that at times seemed insuperable. From Cali- 
fornia to Colorado the arc advances in the largest 
consecutive series of polygons in the world; 20 of 
the lines are over 100 miles in length and ore line 
of sight, from Mt. Uncompahgre to Mt. Ellen, is 
182.7 miles in length. In this section signals of 
wood or stone, aside from their expense, were in- 
admissible because of the atmospheric conditions 
which affect the visibility even of the great moun- 
tain tops. On the long lines occurring there, the 
observations were made upon heliotropes, simple 
and cheap in construction, requiring only the at- 

.tention of a cliss of service that could be secured 
anywhere, and which shone with the brightness 
of a first-magnitude star through haze and vapor 
that often made the mountain tops indefinable. 

In the regions between the Mississippi River and 
the Rocky Mountains, and between “te eastern 
end of the are and Cincinnati, center-poles of 


in, 
é 


January 3, 


ENGINEERING NEWS. 


7 


various designs were generally employed; but 
across Illinois, Indiana, and part of Ohio, the 
character of the country, much of it a gently 


rolling prairie, heavily wooded or low hilly type, 


made it necessary to observe at night upon lamps 
often raised to great heights. In California, at 
Great Caspar station, a giant redwood tree was 
cut off about 100 ft. from the ground. About this 
the tripod for the instrument was constructed, 
while the scaffold upon which the observer stood 
was built out from the tree trunk. In Indiana, at 
jreen station, the instrument was mounted on the 
tripod head 152 ft. above the ground, and the ob- 
serving lamp was placed about 40 ft. higher. At 
Still Pond, Maryland, the instrument was used at 
an elevation of 120 ft., and the observing pole was 
raised 155 ft. higher. Stayed with wire guys, this 
pole made a perfectly satisfactory object for ob- 
serving. 

The distribution of the latitudes, longitudes, and 
azimuths, which form so essential a portion of 
the operations of every great geodetic survey, was 
carefully made to insure as far as possible (with- 
in a reasonable limit), an elimination from the re- 
sulting geodetic positions of the triangulation 
points of the effect of local deviation of the ver- 
tical (station errors), an error which in nearly ev- 
ery case vastly exceeds the uncertainty of as- 
tronomic positions due to observation errors and 
inexactness in the star places. The average error 
of a latitude determination in this work is + 0’.10, 
of the difference of longitudes <0s.011; of an azi- 
muth £0.23; but the average value of the ‘“‘Sta- 
tion Error’ is estimated to be 2’.4 for the stations 
between Cape May and Colorado Springs. In the 
mountainous regions to the westward it is greater. 
The correction of these astronomical results for 
variation of the pole is supposed to be the first 
instance of the application of that refinement in 
geodetic work. 

The value of the length of the arc of the 39th 
parallel, which is now completed and available for 
use in the determination of the earth’s figure, -is 
4,224,010 meters. Its astronomical amplitude is 
48° 16’ 47”.83, and the geodetic amplitude is 48° 
16’ 39.57. The probable error of the length value 
is 26 meters. Computing the value of a similar 
are from the elements of Clarke’s and Bessel’s 
spheroid, the results differ by 615 meters. Th: 
high measure of accuracy of the length of the 
American are, and the fact that it lies inter- 
mediate between corresponding values deduced 
from the Clarke and Bessel figures, seems to in- 
dicate that only very small changes will ever have 
to be made in its standard geographical positions 
because of reference of the work to a more truly 
representative figure of development. 

The value of a determination of the earth’s fig- 
ure from an arc of the parallel in these latitudes 
is not very great, but the United States is now, or 
will very soon be able to furnish a wealth of ma- 
terial for the determination of the Geoid such as 
no other nation can claim. Besides the central 
are of the parallel, which is equivalent to 37° of a 
great circle, the Coast and Geodetic Survey has 
completed the Nantucket Arc of 3° 22’.7; the Pam 
lico-Chesapeake Arc of 4° 31’.5; the oblique arc 
from Calais, Me., to New Orleans, La., 22° in ex- 
tension; and 8° of an oblique arc, northward from 
San Diego, on the Pacific Coast. The Lake Sur- 
vey has measured the Lake SuperiorArc of merid- 
lan 9° 23’.8; and the Lake Erie Arc of the par- 
allel, 8° 47.5 of a great circle. 

In process of rapid execution we have the trian- 
gulation along the 98th meridian, which is to ex- 
tend from our northern to our southern bound- 
ary; its extension in Canada and through Mexico 
being now a matter of consideration by the gov- 
ernment of those countries. The figure of the 
earth computed by Colonel Clarke in 1880 was de- 
duced from arcs whose combined amplitude was 
89° of a great circle; a summation of the com- 
pleted arcs just referred to will show that (includ- 
ing the are of Peru) there is available on this 
continent alone an arc amplitude of 96° 12’.6 for 
the determination of the Geoid. The chief scien. 
tifle merit of the transcontinental arc measure is 
its value for the deduction of the earth’s figure; 
but the immediate return for the cost and labor 
involved in its completion is to be found in the 
adequacy with which the results satisfy public 


requirements. The first of these to be noted 
is the geodetic connection of the triangula- 
tions of the Atlantic and Pacific coasts. We 
are also supplied with a series of cardinal 
geodetic positions across the continent which will 
enable the geographer to proceed according to 
scientific, and not empirical, methods, in co-or- 
dinating the results of the many valuable surveys 
made in the interior. In 15 states and the District 
of Columbia is a network of triangulation, which 
furnishes bases and azimuths of a uniform qual- 
ity from which the surveys of the states, their 
boundaries, county and township lines can be ex- 
tended by the engineer with the ordinary instru- 
ments of his profession, the triangulation fur- 
nishes him with his base for starting and checks 
for the control of his work. The line of precise 
levels which formed part of the program for the 
geodetic connection has not yet reached its Paci- 
fic terminus, and the elevations of the work de- 
pend upon vertical angle observations for the sec- 
tion from Pike’s Peak to Pt. Arena. The results 
from the levels of precision have been published 
for that portion of the line between Sandy Hook, 
New Jersey, and Denver, Colorado. Between the 
tide gauge at Sandy Hook, and Kansas City, the 
results have been adjusted in combination with 
values from all intersecting level loops, these lat- 
ter furnishing six independent connections with 
the tidal planes of the Atlantic Ocean and the 
Gulf of Mexico; adjusted results are in press 
which carry the precise levels as far west as Rock 
Creek, Wyoming. In nearly every branch of his 
profession the engineer is forced to consider the 
question of heights, and no scientific man can be 
more appreciative than he of the importance of an 
exactly determined system of bench marks, re- 
ferred to the most invariable plane at our com- 
mand, such as the precise levels of the transcon- 
tinental arc supply. 

It is earnestly to be hoped that the possession 
of data so valuable as that which the General 
Government has placed at the service of the 
States, in the case of the transcontinental arc, will 
lead to the inauguration of surveys on their parts 
which, expanding with satisfactory accuracy, will 
enable them to prepare correct maps of their 
areas, and bring within reach of the individual 
the opportunity to refer his private bounds to wit- 
nesses that lack the ephemeral and arbitrary 
character of those he has to use now. 

The honor of being the first State in the Union 
to appreciate the importance of a correctly made 
survey of her territory was Massachusetts; and 
while her example has been followed with more or 
less earnestness by other States, the thoroughness 
of the Massachusetts work has not been equalled 
by any of them. Still, it is inevitable that the im- 
portance of the inter2sts at stake must soon force 
other States to action; an exactness of method 
and practice that is considered necessary for the 
French possessions in northern Africa, the Eng- 
lish possessions in India, and the Dutch territories 
in Java and Sumatra cannot be unnecessarily re- 
fined for the United States. 


CHANGES IN THE OPERATING ORGANIZATION OF 
THE ILLINOIS CENTRAL R. R. CO. 


Under date of Jan. 1, 1901, Mr. J. A. Harahan, 
Second Vice-President of the Illinois Central R. 
R. Co., announces some important changes in the 
organization of the operating department of that 
company. As the matter of organization in rail- 
way departments is receiving must attention and 
the system established by the Illinois Central dif- 
fers considerably from that in common use, we 
print the circular as follows: 

ASSISTANT GENERAL MANAGER.—The assistant 
general manager shall report to and receive his instruc- 
tions from the second vice-president; he shall have general 
charge of all construction work, maintenance of way and 
structures; he shall have general charge of the train and 
station service and general supervision of the preparation 
of time cards, and shall—subject to the approval of the 
second vice-president—provide rules for th: safe an4 effi- 
cient movement of trains. He shall have charge of the 


equipment of the company; he shall be responsible for the 
proper discipline of the employes within his jurisdiction, 
for the safe and economical movement of the passenger 
and freight traffic, and for the maintenance of the effi- 
ciency of the service, and shall make and enforce such 


necessary regulations as will best secure the safe and 
economical operation and maintenance of the road. He 
shall perform such other duties as the second vice-presi- 
dent may assign to him. 

GENERAL SUPERINTENDENT OF TRANSPORTA- 
TION.—The general superintendent of transportation 
shall report to and receive his instructions from the as- 
sistant general manager. He shall be responsible for the 
proper movement of passenger and freight traffic, and 
shall have charge of the distribution of car equipment. 
It will be his duty to provide car equipment and arrange 
for the movement of special trains, and see that regular 
passenger train service is efficiently and satisfaciorily con: 
ducted. He shall have supervision of the freight train 
service and making of schedules for the same, subject to 
the approval of the assistant general manager. He shall 
see that cars are moved promptly, and that the most 


economical and efficient service is obtained from cars and 
locomotives. 

He shall call for information and reports from officers 
and employes as may be required. The ordinary channel 
of his official communication shall be through the super- 
intendenis, excepting that south of the Ohio river his 
orders shall be given through the assistant general super- 


intendent. In case of emergency, special instructions 
requiring prompt action can be issued direct to train- 


masters. He shall consult freely with the superintendent 
of machinery as to the temporary assignment and trans- 
fer of engines to the different divisions in order to 
promptly move the traffic, and with the officers of the 
operating and traffic departments generally as to the 
requirements of the service. He shall order from con- 
tract mines the necessary supply of coal fer the com- 
pany’s use, and make the distribution of same, He shall 
keep a record of the movement of all cars on this com- 
pany’s lines, and an account of all the moneys that may 
become due for the use of its cars on foreign roads, and 
the amount due foreign roads for the use of their cars, 
and shalj furnish such information to the comptroller as 


will enable him to make settlement of these accounts. 
He shall perform such other duties as may be assigned 


him by the assistant general manager. 
ASSISTANT GENERAL SUPERINTENDENT.—The as- 
sistant general superintendent shall have jurisdiction over 


the railroads south of the Ohio river. He shall discharge 
all the duties and exercise all the powers of the assistant 
general manager which are necessary for the proper man- 
agement of the severe] parts of the system under his 
jurisdiction. He shall be responsible to the assistant 
general manager and report to him, except as to matters 
pertaining to maintenance of way, as to which he shall 
report to and receive instructions from the chief engineer. 
His office shall be at Memphis, Tenn. 

ENGINEER OF CONSTRUCTION.—-The engineer of 
construction shall report to and receive his instructions 
from the assistant general manager; he shall have charge 
of all construction work not otherwise assigned to the 
chief engineer, and shall perform such other duties as the 
assistant general manager or the second vice-president 
may assign to him. 

A CONTRACT FOR 200,000 TONS OF COAL for the 
French Government is reported as about to be closed by 
Mr. F. K. McIlwaine, of the American Chamber of Com- 
merce in Paris. This order covers railway supplies chiefly. 
Mr. McIlwaine says that the coal supply of France is 10,- 
000.000 tons short of the demand, and that the United 
States should supply a large part of this. 

> 

LARGE COAL FIELDS IN RHODESIA, South Africa, 
are reported as having been discovered by experts sent out 
by the British South Africa Co. These fields are about 180 
miles northwest of Bulawayo, and cover 400 square miles, 
with seams 5 to 16 ft. thick. The quality of the coal 
varies greatly; but it is said to be better than the coal 
now in use in the Transvaal and Cape Colony. It is now 
proposed to take the Cape-to-Cairo railway through the 
center of these fields. 


THE BEMENT COLLECTION OF MINERALS, collected 
by Mr. Clarence S. Bement, of Philadelphia, and one of the 
very finest gathered by any private collector, has passed 
into the possession of the American Museum of National 
History, of New York. Mr. Bement commenced collecting 
35 years ago, on the principal that only ‘the best was good 
enough.”” As a result the collection is said to number 
about 14,000 speciments, including nearly 600 meteorites, 
gathered from 445 ‘‘falls.”” The collection is valued at 
$150,000 to $200,000; but the name of the purchaser and 
donor to the Museum is not made public. 

> 

THE BRITISH PACIFIC CABLE, from Vancouver to 
Queensland, is to cost $1,795,000, according to the con- 
tract reported from Vancouver as being made with the 
Telegraph Construction and Maintenance Co. For this 
sum the company agrees to lay a cable 7,986 miles long, 
connecting the following points: Vancouver, B. C., to 
Fanning Island, 3,561 miles; Fanning Island to Fiji, 2,003 
miles; Fiji to Norfolk Island, 961 miles; Norfolk Island 
to New Zealand, 537 miles; Norfolk Island to Queensland, 
834 miles, 
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Amid all the controversy between the expan- 
sionists and anti-expansionists, there is one prop- 
osition upon which decent citizens of both ways 
of thinking are agreed. That is the proposition 
that so long as the United States conducts a gov- 
ernment in its tropical dependencies, it shall be an 
honest government—one conducted in the inter- 
ests of the people. We are not,in the Philippines 
or in Porto Rico for the purpose of gaining fat 
contracts and rich concessions; and as for Cuba, 
we are even more bound in honor to an honest 
course there, by our public declaration to the 
civilized world that we would administer the gov- 
ernment of Cuba as a sacred trust until such time 
as its people are competent to carry it on for 
themselves. 

The position of the United States in Cuba was 
admirably stated by Gen. Wm. Ludlow, M. Am. 
Soc. C. E., when he assumed the office of Gov- 
ernor of Havana. In a letter addressed to the 
civil authorities he defined the fundamental prin- 
ciple of the new administration as follows: 

The general purpose is to create an effective and econ- 
omical administration, solely in the public interest, with- 
out reference to party or personal considerations or af- 
filiations. 

With these thoughts in mind we turn to Havana 
dispatches of recent date and read the following 
headlines: 

DADY’S HAVANA CONTRACT. 

The Struggle Over it May be Transferred to Washington, 
Where Lemuel E. Quigg will go Immediately—Dady 
will Appeal to Gov. Wood and He Declares that if the 

’ Latter will not Give Him His Rights He will Carry 

the Gase to President McKinley, and Perhaps to Con- 

gress. 


Now, Mr. Michael J. Dady is a high official in 
the Republican organization in Brooklyn, N. Y., 
and Mr. Lemuel E. Quigg has been for some years 
a prominent figure in the New York Republican 


organization. Why are these men so anxious to 
secure the Havana contract? For an answer let 
us turn to: the official report of Gen. Ludlow and 
read: 


A complete scientific and satisfactory system of modern 
sewers and pavements for the entire urban area and for a 
population of 500,000 (double the present one) can be exe- 
cuted at a cost of about one-half that involved in the 
Dady proposition. 


No wonder, with a plum of that sort within 
reach, Mr. Dady is “fighting hard,” as the Havana 
dispatches put it! What ground has he for his 
fight? It appears, from the papers before us, 
that during the Spanish occupation of Cuba, Dady 
submitted to the municipal authorities a project 
for a system of sewerage and paving. This pro- 
ject covered not more than one-third of the built- 
up portion of the city, and provided for a popula- 
tion of only 300,000. The unit prices fixed were 
exorbitant and large opportunities were afforded 
for increasing quantities to the benefit of the 
contractor. The total cost was estimated at $12,- 
(00,000 to $13,000,000, and the contractor was to 
be paid in 6% 59-year bonds at 90. Besides this, 
he was to receive about $165,000 a year for main- 
taining the paving and sewerage systems. 

Perhaps there was some reason for such prices 
in the old days of the Spanish regime, when of- 
ficials had to be “seen” at every turn. But one 
of the declared objects with which the United 
States went to Cuba was to throw out the old 
Spanish system, neck and heels. Even if Mr. 
Dady had secured a contract from the old Span- 
ish Government, therefore, it ought to be canceled 
by the United States if it was against the in- 
terests of the Cuban taxpayers. As a matter of 
fact, however, Mr. Dady’s contract was never 
closed. His “rights,’’ therefore, are the rights of 
the promoter who has been turned down. His 
project, as Gen. Ludlow says, “has been persist- 
ently pushed both in Havana and Washington 
upon the American authorities since they took 
charge to the present time; but no authority, tecn- 
nical or executive, that has examined the project 
has been able to favor it in any sense.” 


> 


As reported in our issue of Nov. 1, contracts for 
the complete sewerage and paving of Havana are 
shortly to be let upon the plans prepared under 
direction of Major Wm. M. Black, Corps of Engi- 
neers, U. S. A., Mr. Samuel M. Gray and Mr. D. E. 
McComb, all members of the American Society of 
Civil Engineers. We believe bids would have 
been called for ere this, save that Mr. Dady has 
been on the ground “fighting hard.” The Ayun- 
tiamento at first turned Mr. Dady’s claims down; 
but two days after the vote was taken, Senor 
Masquera announced that he had “changed his 
mind” and desired to vote the other way. On 
Dec 19 the Municipal Council voted to incorporate 
in the advertisement for bids the appraisement of 
Dady’s “rights” at over $500,000, and awarded 
him the right of ‘“tanteo’’ or the privilege of 
taking the contract at the figure which any other 
contractor might bid, and also the privilege of 
bidding without giving any guarantee. On Dec. 
24 Mayor Rodriguez vetoed this action of the Mu- 
nicipal Council, pointing out, what will be plain 
to every reader, that such action practically de- 
stroyed competition, since no bona fide contractor 
would bid against Dady under such conditions. 
The Civil Governor of Havana also rendered 
a decision against the legality of the award to 
Dady on Dec. 27. Apparently the Cubans are de- 
veloping the ability to conduct municipal govern- 
ments which will compare well with not a few 
cities in the United States. ‘ 

It is sincerely to’be hoped, for the honor of the 
nation, that Mr. Dady’s orators at Washington 
may meet the rebuke they so richly merit from 
those in authority. Mr. Dady has conferred not 
a particle of benefit upon the people of Havana. 
It will be a disgrace to the United States if they 
are taxed one red cent for his benefit while the 
Cuban government is in our hands. 

Our American Army officers in Cuba have done 
noble work. In many cases at large personal and 
financial sacrifice, and at the risk of life and 
health they have brought order out of chaos, 
health where formerly disease ran riot, and honest 
government in place of corruption. Let them 
then be upheld. 


Such disgraceful episodes as the Cuban posta! 
frauds show the result of trying to administer 
the government of our new possessions on politi- 
cal lines. One experience of that sort should be 
enough, and it is to be sincerely hoped that poli- 
tics may have no part whatever in the final 
settlement of the Havana sewerage contract. 


On another page of this issue we reprint an 
article from our London contemporary, ‘“‘The En 
gineer,” in which some curious instances are re- 
lated of defects found in old second-hand gird>r- 
which it was proposed to use in new construction 
The most curious of these is the cast-iron girde; 
which after use in a railway bridge for some 40 
years, broke in two with a loud report when a 
workman attempted to drill a small hole through 
the center of the web. 

We need hardly say here that cast-iron girders 
are practically unknown in this country, at least 
in railway bridge construction, new or old. Their 
use in new construction has, we believe, been 
practically abandoned in England, and the in- 
stance mentioned above is an excellent illustra- 
tion of the inherent unreliability which has in- 
fluenced their abandonment. The condition of in- 
ternal strain in cast iron is well known, of cour-e. 
to engineers; but it has generally been believed 
that this condition of molecular stress would b> 
gradually relieved by the lapse of time. Experi 
ments by Mr. A. E. Outerbridge a few years ago* 
showed in fact that castings in which internal 
stress was present gained in strength as time 
elapsed, and this gain in strength was accelerated 
by subjecting the casting to mechanical shocks 
or vibrations. Here, however, is a case, if our 
contemporary’s account is correct, where a large 
casting retained its condition of internal stress for 
nearly half a century, carrying meanwhile a heavy 
load and subjected to the shock and vibration of 
rapidly moving railway trains. 

In the face of these facts, the surprising thing 
to foreign engineers is that American railways 
should use cast-iron wheels so successfully in al! 
classes of freight and passenger service. Per- 
haps the greatest reason for the success of the 
cast-iron car wheel is the thorough annealing 
which it receives. Next to this is the special qual- 
ity of iron which is used in its composition, th> 
great care taken to ensure good results, and the 
elaborate system of inspection and tests which has 
been evolved in the course of years. It is afactthat 
the cheap freight transportation which is effecte1 
on American railways is due in no inconsiderab'e 
degree to their successful use of cast-iron wheels. 
These wheels cost a cent or less per pound, and 
when worn out are worth a large part of their 
original cost to be melted over to make new 
wheels. The steel-tired wheel costs several time: 
as much when new as the cast-iron wheel, and has 
small value as scrap when worn out. 


The stories which otr contemporary tells of de- 
fecis in old wrought-iron girders are also inter- 
esting. They remind one of the hot controversy 
as to the comparative merits of pin-connected v-. 
riveted structures which was waged a quarter- 
century ago, about the time that these remarl:- 
able wrought-iron girders were built. It will 
hardly be disputed that such riveted work as “The 
Engineer” describes operated to prejudice engineer : 
against riveted work in general, and goesfar to jus- 
tify the opposition to riveted structures which was 
current among American engineers a generation 
ago. The improvement in riveting machinery and 
shop methoés has greatly changed conditions, 
however, on this side of the ocean; and more in- 
telligent design has largely eliminated the wear of 
rivets and rivet holes and consequent deteriora- 
tion of the structure. Riveted work which is so 
heavily loaded that the rivets move in the plates, 
will wear in the manner which our contemporary 
describes; but competent engineers aim to give 
riveted work a margin of strength sufficient to 
prevent this, and they provide the necessary in- 
spection to see that the shop methods and work- 
manship are such as to ensure good results. 


*gng. News, Feb. 27, 1896. 
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The movement for uniform municipal ac- 
junts and statistics has extended within the 
ast 18 months until now ten national and one 
tate organizations have committees on the sub- 
ct. The most hopeful sign of the movement is 
nat the committees are empowered to co-operate 
yr the common end in view. It is proposed that 
committee from some strong society shall act 
s a leader, or central committee, and that all 
he committees work together to formulate 
‘hedules for uniform statistics in the various 
ranches of municipal activity. Further informa- 
ion relating to this movement is given elsewhere 
1 this issue, in our report of the recent meeting 
f the American Economic Association. 


> 


The two valuable papers in this issue upon 
ension impact tests should serve to direct re- 
iewed attention to this important field of engi- 
neering investigation. As has been frequently 
ointed out, what is desired in all engineering 
materials is not so much strength as toughness; 
rr, to give toughness its scientific name, re- 
silience. An impact or drop test determines this 
quality directly; while with the ordinary testing 
machine we obtain it indirectly by considering 
the strength in connection with the observed 
stretch of the specimen. Impact tests of fin- 
ished parts, such as steel rails, car wheels, car 
couplers, etc., have long been common, but little 
has been done in the way of testing specimens of 
materials by impact in tension until very 
cently. 

The ingenious machine of Mr. S. Bent Russell, 
M. Am. Soc. C. E., was described in our issue of 
Nov. 16, 1899, and in this issue Professor Hatt de- 
scribes a much more complicated machine which 
has been constructed at Purdue University. For 
the benefit of busy readers it may be noted that 
in the Russell machine a swinging pendulum de- 
livers the blow on the specimen, and the energy 
remaining in the weight is readily determined by 
measuring its upward swing after breaking the 
specimen. In the Hatt machine the weight falls 
vertically and its velocity before and after 
striking is measured. . 

The results which Mr. Russell has obtained in 
recent tests, and which he describes in this issue, 
are of special interest as the first public record, so 
far as we recall, of direct measurements of the 
comparative ‘ultimate resilience per cubic inch” 
of various materials. It is reassuring to find that 
in general the resilience by test was greater than 
the resilience by computation. In other words, it 
appears that with a fairly ductile material all 
parts of the specimen are more equally stretched 
under a direct blow than under a steady pull. 
Another fact of importance is that the high car- 
bon steels showed much greater resilience than 
the samples of wrought iron, notwithstanding the 
high ductility of the latter. It may be noted that 
the resilience of the Norway iron was about the 
same as that found for mild steel in tests with the 
Hatt machine. 


re- 


> 


We pointed out two weeks ago, that one great 
difficulty in national subsidizing operations, such 
as the ship subsidy bill now before Congress, is 
that capitalists of other countries are likely to get 
the benefit and that there is no way of confining 
it to American capital alone. A timely illustra- 
tion is furnished by the reported consolidation of 
Vickers Sons & Maxim, of England, the Cramps 
Ship & Engine Building Co. and the Midvale Steel 
Co. works, the whole to be known as the Cramps- 
Vickers-Maxim & Midvale Co., with a capitaliza- 
tion of $30,000,000, of which half or more will be 
held abroad. 


FIREPROOF PIER CONSTRUCTION FOR NEW YORK 
HARBOR. 


The decision of the North German Lloyd Steam- 
ship Co. to rebuild its Hoboken, N. J. piers, which 
were destroyed by fire under circumstances of un- 
usual horror on June 30, 1900, marks a departure 
in pier construction in New York Harbor which 
deserves more than passing comment. These new 
piers are probably the most thorough and com- 
prehensive attempt which has yet been made on 

-this side of the Atlantic ocean to approach the 


solidity of construction and safety from fire usual 
to the pier and pier building construction of the 
large European seaports. In view of this fact {i 
is next to impossible that the American work 
should escape a rigid comparison with the prac- 
tice abroad in carrying out similar engineering 
constructions. It may reasonably be anticipated 
also that at first sight the American work will ap- 
pear to be the chief sufferer in a comparison of 
this nature. Whether after a careful study of 
the conditions, however, this seeming inferiority 
of the American work will or will not prove to be 
a real one is a question which is open to consid- 
erable doubt; at least many engineers who are fa- 
miliar with the local conditions in New York Har- 
bor think that it can be defended to this extent 
that no one has yet come forward with a system 
of construction which is admittedly better suited 
to these conditions. To the majority of European 
engineers doubtless American pier and dock con- 
struction seems to be of an exceedingly flimsy and 
makeshift character. That this opinion is in a 
great measure just so far as the materials used 
and methods of construction commonly adopted 
are concerned most American engineers will be 
among the first to admit, but what many do re- 
fuse to admit is that the type of construction 
adopted is faulty when such conditions prevail as 
exist at the port of New York. It will repay us to 
consider briefly the structural features of the new 


Sketch Plan of Portion of Hamburg Harbor, Show- 
ing Typical European Basin and Quay Con- 
struction. 


North German Lloyd piers in the light of these 
seemingly very diverse opinions. 

At the very outset of such a consideration it is 
necessary to set our minds straight upon the fact 
that the general plan of port construction and in- 
stallation at New York and at American seaports 
generally is radically different from that of most 
large European ports. On this side of the At- 
lantic, and particularly in New York Harbor, the 
practice has been, as is well known, to plan the 
water front so that it consists of a series of piers 
seldom over 600 ft. long extending out from the 
shore at approximately right angles to the bulk- 
head line. These piers and the docks between 
them are given such dimensions as will enable 
them each to accommodate two vessels of the 
size usually arriving at the port. At New York 
the further condition exists that in Manhattan 
proper no railway line reaches the water front. 
On the New Jersey and Long Island shores a num- 
ber of railway lines reach the water front, but 
there is no general extension of their tracks to 
other piers and docks than those owned by the 
railway companies themselves. As will be pointed 
out further on, this condition of affairs has an 
important influence on the means employed for 
handling cargo at New York as compared with the 
means employed abroad. 

So much for the general plan of port installa- 
tions at New York. In European ports generally 
the arrangement consists of a number of very 
large basins, the banks of which are formed of 
long and wide quays. These quays will vary from 
perhaps 200 ft. to 500 ft. in width and reach 
often a length of several thousand feet. In a 


goodly proportion, perhaps the majority, of Eu- 
ropean ports, also, the railway lines reach the 
water front and form a complete system of tracks 
along the quays and bulkhead fronts. Indeed. 
the length of the quays practically necessitates 
this complete railway system in order to handle 
the freight. The accompanying sketch plan of a 
portion of the port at Hamburg, Germany, is an 
excellent illustration of the typical European 
basin and quay port, with the tributary railway 
track system. For a comparative study of Amer 
ican water front arrangement the reader has sim- 
ply to examine any good atlas map of New York 
city to observe the striking difference. The 
tive advantages of these two types of port ar- 
rangement need not be entered into here; the only 
point which it is necessary to remember is that in 
building their new terminals at Hoboken the 
North German Lloyd Steamship Co. had of neces- 
sity, if for no other reason, to conform to the 
general port plan of the harbor. 

We are now in position to compare the struc- 
tural details of these terminals as they are de- 
scribed elsewhere in this issue, with the methods 
of working out the corresponding details abroad, 
and also to examine intelligently the reasons 
which were considered by the engineers of the 
American work to warrant them in choosing the 
design and construction which been settled 
upon. For these we may conveniently 
divide the work into: (1) the pier and bulkhead 
econstruciion proper; (2) the pier and bulkhead 
building construction, and (8) the means and ap- 
pliances provided for handling the cargo. In tak- 
ing up each of these divisions for consideration we 
shall content ourselves with a mere statement of 
the reasons which have cholce of 
design and detail for the salient features of the 
work without much attempt to support or criticise 
these reasons. 


rela- 


have 
purposes 


influenced the 


Perhaps the first feature of the new North Ger- 
man Lloyd docks which attracts notice is the fact 
that in spite of the evidently thorough attempt to 
secure fireproof construction it was deemed ad- 
visable to retain the pile and timber platform pier 
construction which such general 
demnation when the original piers were destroyed 
by fire last June. It 
however, that far elaborate precautions 
against the damage of fire are taken in the con- 
struction of these new piers than are common in 
such structures. As will be observed from the 
drawings of the piers given elsewhere, they are 
sheathed at the sides and ends from the floor level 
to a point well below low water, so as to prevent 
the entrance of flames beneath the platform. To 
provide a similar protection to the top of the plat- 
form it is covered with a layer of concrete. For 
a timber pier these precautions are perhaps all 
that practical considerations will warrant. It is 
needless to say, however, that European quay 
construction, which consists of a solid earth fill- 
ing between masonry quay walls, ranks on an en- 
tirely different standard as regards safety from 
fire. 

The real question obviously is not whether the 
construction adopted for the North German Lloyd 
piers is about as perfect as can be devised for tim- 
ber piers, but whether timber construction is war- 
ranted at all, not simply because of its danger 
from fire, but because of its temporary character. 
Were good foundations for masonry walls avail- 
able at reasonable depths there would be no dif- 
ficulty, in settling this question at once, but foun- 
dation of this character are not available at most 
places, if at any place, on the New York water 
front, at distances of six and eight hundred feet 
from the shore. Those who are familiar with the 
harbor bottom conditions of the North and East 
rivers point out that a very deep layer of soft 
mud forms the bottoms of those waters and that 
there are probably very few instances where the 
piles carrying the piers which line the water front 
do not depend entirely upon the skin friction to 
support their loads. Thug, although masonry piers 
may appeal to the engineer as a perfect construc- 
tion for durability and safety from fire, it is 


received con- 


deserves to be pointed out, 
more 


agreed that they are of very doubtful practica- 
bility for New York Harbor. 

Turning now to the only other possible substi- 
tute for timber, namely, metal structures, the en- 
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gineer at once encounters the question whether 
any practicable metal structure will present 
enough greater durability to warrant its extra 
cost over timber. In such great depths of mud 
as underlie the North River, steel screw piles are 
about the only type of construction which com- 
mends itself as at all suitable to the conditions. 
Supposing a screw pile pier carrying a steel and 
masonry platform to be successful in all other re- 
spects, the question still remains whether corro- 
sion by the sea water will not cause it to require 
repairs and renewal as soon as a timber structure. 
Opinions on this question will undoubtedly differ, 
but the engineers of the North German Lloyd 
piers concluded, after careful consideration, that 
the advantages in favor of a timber structure 
were such as to warrant its selection instead of 
one of metal. 

The provisions made for sheltering and tempo- 
rarily storing cargo in America consists always of 
a pier shed covering practically the entire area 
of the pier, and when there are several piers be- 
longing to the same terminal these sheds usually 
terminate in a bulkhead building on shore. This 
is in all essentials the construction adopted for 
the new North German Lloyd piers. In European 
ports the corresponding buildings usually comprise 
open transit sheds running along each side of the 
quay, with a space between the edge of the quay 
and the sheds on each side of from 30 ft. to 60 
ft. and a wider space along the center of the quay 
between the two rows of sheds. In some instances 
a warehouse building is built instead of a transit 
shed, but more usually such buildings are located 
back of the lines of sheds near the center of the 
quay. The transit shed of European ports is usu- 
ally a light iron or wood structure with a roof car- 
ried by columns and open at the sides. The ware- 
houses are, however, steel and masonry fireproof 
structures of very substantial construction, with 
frequent fire partitions, inclosed fireproof stair- 
ways and elevator shafts, etc. 

The pier sheds and bulkhead building of the 
North German Lloyd terminals at Hoboken are 
not exactly comparable with either the transit 
shed or the warehouse building of the European 
port; they partake somewhat of the character of 
both and approach perhaps the transit shed most 
closely in their purpose and the warehouse most 
closely in the solidity and fireproof character of 
their construction. Like the European warehouse, 
they are divided into compartments by vertical 
fire walls. In the bulkhead building these fire 
walls are of masonry, as they are universally con- 
structed in Europe, but in the pier sheds they 
consist of tight boarded wood partitions sheathed 
on both sides with tin plate. Comparatively this 
is a much less efficient fire resisting partition than 
a good brick wall, but for lightness, availability, 
economy and efficiency combined it deservedly 
ranks high with American engineers, and it par- 
ticularly recommends itself for a building to be 
erected on a pile platform pier. To place a-ma- 
sonry and steel fireproof structure of permanent 
construction on a substructure for which a max- 
imum life of more than 35 years is not to be ex- 
pected may reasonably be contended to be illog- 
ical. 

It is, however, in their almost entire lack of 
equipment with elaborate and powerful mechan- 
ical appliances for handling cargo that the new 
North German Lloyd piers differ most strikingly 
from the quays of European ports. For a num- 
ber of years the ports at Hamburg, Bremen, 
Havre and elsewhere in Europe have been work- 
ing energetically to develop and improve elab- 
orate systems of traveling and stationary cranes 
for handling ship’s cargo both on the quay and 
from the vessel itself. This practice has been 
preached as the gospel of good engineering so 
widely that it has come to be believed by many 
engineers that the simple methods of loading and 
unloading vessels which prevail in American sea- 
ports were antiquated and inefficient. Naturally, 
therefore, when the intention of the North Ger- 
man Lloyd Co. to use none of the elaborate ma- 
chinery of its home terminals in rebuilding its 
terminals at New York was announced, curiosity 
was aroused as to the reasons therefor. Shortly 
stated, they are simply that the company and its 
engineers consider that they can handle the pack- 


age freight, constituting the bulk of the cargoes 
carried by their ships, more easily and efficiently 
and in less time by the simple gang plank and 
plain block and tackle method than they can by 
any installation of power cranes which has been 
brought to their attention. 

It will be interesting to review briefly the rea- 
soning of the North German Lloyd engineers in 
arriving at this decision. In European ports the 
transit sheds are set back from the edge of the 
quay sufficiently to permit always a single 
and often a double line of railway track. 
One of the chief purposes of the cranes installed 
along the edge of the quay is to handle the load 
from the ship’s rail across these tracks to the 
transit sheds. This manoeuver is not required at 
the new Hoboken piers, since the ship’s side lies 
so close to the side of the pier shed that a gang- 
plank may be thrown across and a simple block 
and tackle used in combination with the ship’s 
hoists for all the power hoisting operations nec- 
essary. The chief objection urged against a crane 
system, however, is that it is not and cannot be 
adapted to the handling of package freight. These 
packages vary in weight from a few hundred 
pounds to a dozen tons, and the crane will handle 
the light load no more rapidly or certainly than 
it will the heavy load. It is quite out of the 
question to try to meet this variability of load by 
varying capacities of cranes, since if anything is 
to be gained by this plan the cargo will have to be 
classified in its loading according to weights and 
dimensions, and this is not practicable. As a 
vessel ordinarily discharges its cargo a light load 
is quitely likely followed by a heavy load, a crate 
of French millinery will be succeeded by a sling 
load of Krupp locomotive tires. The method 
which best meets such variable conditions is one 
which can be immediately varied to suit the load, 
and no better method in this respect has been 
found than a large force of intelligently directed 
sailors and stevedores, aided only by such ma- 
chinery as the ship carries and the gangplanks 
and blocks and tackles of the pier sheds provide. 
The prime ebject in loading and unloading ves- 
sels plying on busy ocean routes is to do it quickly 
and get the ship clear for its voyage; the loss of 
a single paying voyage a year by delays in load- 
ing and unloading amounts to more than is gained 
by even pretty large economies in handling freight 
which result in time being lost. It is claimed by 
the engineers of the new North German Lloyd 
docks that for handling package freight quickly 
and conveniently the elaborate crane equipment 
of European ports has no place on this side of the 
ocean. 

One other point remains to be noticed partic- 
ularly. The freight going from and coming to the 
new piers at Hoboken has all to be trucked to and 
from the business houses and railway stations. 
This explains the method adopted of driving the 
trucks directly into the pier sheds to receive and 
deposit their loads. In conclusion we wish to di- 
rect the attention of engineers to the fact that the 
builders of these first carefully planned fireproof 
piers in New York Harbor set themselves on 
record as directly in opposition to the notion that 
the large mechanical power plant of the Euro- 
pean qvay shed has a field on the short, narrow 
piers of American ports. It may reasonably be 
expected, we think, that there will be engineers 
who will dispute the wisdom of this position and 
perhaps be able to refute its accuracy, but, how- 
ever this may be, we think that all will find food 
for reflection in the decidedly contradictory atti- 
tude assumed by a great German steamship com- 
pany toward the power crane as a seaport appur- 
tenance for which its home country is notable 
above, perhaps, all others. 


LETTERS TO THE EDITOR. 


Economy of the Walker Smokeless Furnace. 


Sir: In your issue of Dec. 20 the data given of the per- 
formance of the Walker boiler setting do not include some 
recent tests made with return tubular boilers. These 
boilers were 18 ft. long by 6 ft. in diameter, and were 
rated at 124 HP. The following results give evaporation 
per Ib. of combustible from and at 212° F.: 


driven 
Soft coal, lump...... ........ 12.37 * T1120 
Pea coal, hard ............. of 
Megs coal, hard ..... over12 57.2 of 


There were no data given in your article of the result 
obtained with the puddling or heating furnaces, I beg ¢ 
submit the following figures: 

The average puddling furnace delivers 0 87 Ibs. of iror 
per lb. of Pittsburg coal used; whereas with the Walker 
furnace the average is 1% Ibs. of iron per Ib. of ens) 
The two heating furnaces referred to at the Keyston 
Bridge Works, previous to my changing them, turned out 
in 24 hours 44 eye-bars; this was the largest number they 
ever did. After the change as many as 119 were done ir 
the same length of time with 50% less coal. 

With the Walker continuous-heating furnace at an 
other plant the average output per week was 1,032,910 
Ibs., and the coal per ton of billets heated was 152 Ih: 
The furnace before changing burned 400 to 440 Ibs 
of coal per ton of steel billets, 4% x 41%6x« 54 ins, ana 
turned out per week 674,244 lbs., according to the stat; 
ment of the owner of the mill. 

Heating iron piles, the Walker furnace in one week’s 
trial turned out 289,756 lbs., or 2.76 lbs. per Ib. of coal 
The same furnace before the change turned out 1.72 Ibs 
of iron per Ib. of coal, thus showing 61%, saving in favor 
of the Walker furnace. At the same time, 90-7, of the 
smake was got rid of. Robert L. Walker, Patentee. 

Park Row Bldg., New York city, Dec. 22, 1900. 


rs 


Subsidies for American Merchant Vessels. 


Sir: In reading your editorial on this subject in En- 
gineering News of Dec. 20, I note your quotation from 
Senator Frye’s speech as follows: 

Is the committee correct in its statement that it costs 
more to build and more to operate an American ship than 
it costs our commercial rivals to build and operate theirs? 
If the committee is mistaken in this respect, then the foun- 
dation of this bill falls through. 

Your answer to this is, that it undoudtedly cost more in 
the past to build ships in the United States and to operate 
them under its flag than it did other nations. 

I have within the past couple of years secured prices on 
the cost of building vessels from nearly all of the larger 
shipbuilding yards in Europe and America. In each case 
bids were made on one general standard specification with- 
out going into details, leaving these for each yard to put 
in for itself. The cost varied from $250,000 in Norway to 
$310,000 in England, and the lowest bid from an American 
yard was $425,000. The vessel specified was an ocean 
“tramp” capable of averaging nine knots. European 
builders were willing to guarantee this speed on a con- 
sumption not exceeding 25 tons of coal a day. The Amer!i- 
can builders calculated on 40 tons a day for the same ser- 
vice and results, 

The point in this, and one which has not been touched 


_ upon, so far as I have seen, in any of the arguments ad- 


vanced for or against the Ship Subsidy Bill, is that in 
Furopean countries nearly all of the shipbuilding yards 
have standard drawings and standard specifications for 
“‘tramps”’ of various sizes. They have in their yards a set 
of patterns, and upon receipt of an order these are used. 
In other words, the ship possesses no individuality, except 
such as may come from the very slight modifications in 
the construction. They are all about alike. In America 
we have not had a demand for ‘‘tramp’”’ vessels such as 
they have in Europe, and there is not a single shipbuild- 
ing yard which has such patterns. Owing to this, every 
vessel, whether a ‘tramp’ of the most ordinary type or 
a high speed boat, requires a set of patterns and detailed 
drawings from the beginning to the finish. The result 
will undoubtedly be better for the American vessel. It 
will possess individuality. It will be made according to 
certain specifications; and in this same matter of specifi- 
cations, the wording of our contracts is far more clear 
and specific than the contracts of any other country. 
It is not necessary here in specifying the quality of steel 
to be used to say ‘‘the best, best steel.”’ If we say the 
“‘best steel’’ there is no fear that an inferior grade will 
be used. 

For the reason above given a low speed cargo vessel 
cannot help but cost more here than abroad; but as you 
come to a comparison between vessels of 15, 18 and 20 
knots, the difference in cost decreases, and I think it 
will be found that to-day the cost of building a fast 
steamer of 22 or 23 knots will be little, if anything, more 
here than at shipbuilding yards in England or Germany. 

The unfortunate part about the Subsidy Bill is that it 
does not make sufficient allowance for this difference. 
The subsidy increases as the speed of the boat becomes 
greater, while, in fact, these are the boats which have the 
least reason for having such subsidy. On the contrary, 
the “‘tramp.”’ which is purely a freight vessel and carries 
the bulk of the world’s commerce, receives an exceed- 
ingly small benefit and one which will not be enough, as 
the bill stands at present, to justify its operation under 


the American flag. Yours very truly, 
‘ “Bulk Freight.” 


New York, Dec. 26, 1900. 


(Our correspondent might hit the “speed pre- 
mium” feature of the subsidy bill a good deal 
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jer and still be within the mark. As the bill 
nds, the subsidy is set at 144 cts. per gross ton 
100 miles sailed for vessels of any class, and 
addition a “speed premium” of % ct. for’ 

-sels of 12 to 14 knots, 1 ct. for 14 to 15 knots, 

cts. for 15 to 16 knots, 1.2 cts. for 16 to 17 
ts, 1.4 ets. for 17 to 18 knots, 1.6 cts. for 18 to 

. knots, 1.8 cts. for 19 to 20 knots, 2 cts. for 20 to 

knots and 2.3 cts. for 21 knots or over. There 
no good reason for these increases in subsidy 
th increase in speed, except where ships are 

ed for carrying the mails; and this is such a 

inor and unimportant part of ocean traffic that 

give increased subsidy for increased speed to 
ssels of any and all classes is utterly absurd. 
_ yessel of 5,000 tons, sailing from New York to 
iverpool at 11 knots would be paid under the 
ibsidy bill $2,000 for the voyage. A vessel of the 
ame tonnage making the same voyage at a speed 
¢ 14 to 15 knots would receive $3,770, or nearly 
iouble the amount. No public benefit is derived 
which justifies any such increase in the subsidy to 
the faster vessel. 

As for our correspondent’s remarks as to the 
relative cost of tramp steamers here and abroad, 
they merely go to show that in order to compete 
with European yards we must adopt the methods 
by which we have gained such success in other 
lines, and “manufacture” cargo vessels instead of 
‘building’ them. It is because we have ‘“‘manu- 
factured” machine tools and cranes and loco- 
motives and guns where the foreigner has ‘‘built’”’ 
them, that we have been enabled to undersell him 
in the world’s markets. Surely we can apply the 
same methods to shipbuilding.—Ed.) 


A Libel on American Bridge Work. 

Sir: It was with extreme disgust that I read in to-day’s 
despatches from London of the infamous and childish as- 
sertions concerning the honesty and skill of American 
bridge builders and engineers, credited to Sir Alfred 
Hickman, 

I quote from the ‘‘Herald’’ of Dec. 20, as follows: 

London, Dec. 19.—An agitation to bar American manu- 
facturers from securing bridge and railway contracts from 
the British Government has been begun by Sir Alfred 
Hickman, M. P., a prominent steel maker of Wolver- 
hampton and former president of the British Iron Trade 
Association. Sir Alfred maintains that much of the steel 
and iron exported from the United States is of inferior 
quality, and that American made bridges are of faulty 
construction. He has furnished the Foreign Office with 
statistics showing that on an average twenty bridges in 
the United States break down every year, and urges the 
necessity of a rigid inspection of the great viaducts and 
trestles which American engineers have recently put up 
in Burmah, Uganda and the Soudan. 

In an interview to-day Sir Alfred said: 

“There is one striking contrast between the British and 
American bridge builders. We expect bridges to last, re- 
gardless of the cost. The Americans proceed on the 
theory that they have done their work when they have 
built bridges to answer the purpose for the least possible 
amount of money, We do not believe in economy at the 
expense of stability.’’ 

Although Sir Alfred’s purpose is so obvious that his 
statements do not merit notice, I am impelled to ask the 
use of your columns for a reply, especially as these at- 
tacks on Americans, in all classes of engineering work, 
are becoming quite common from disgruntled British 
manufacturers. 

Any fair-minded person, who has studied the works of 
American bridge builders, cannot fail to admit that every 
element, every rivet, every brace, is a silent but con- 
vincing refutation of Sir Alfred Hickman’s statements; 
and there is not a bridge from any reputable American 
builder that will not compare favorably with any English 
bridge for the same duty. Moreover, if it is of recent con- 
struction, it will show smaller first cost, simpler de- 
sign, and greater economy of material than the English 
bridge of the same strength and stiffness. 

As to the skill of such engineers as Baker, Fox, Pear- 
son and men of that class I raise no question; but after 
an opportunity to observe the methods of the ordinary, 
every day English engineer, I have no hesitancy in stating 
that the rank and file are sadly deficient in scientific 
training, as compared with Americans. 


As an instance of English methods, a case comes to my- 


mind where a well-known London structural steel firm 
odertook to construct a certain type of belt conveyor 
‘ter plans furnished by the American manufacturer. 
® American engineer who designed the apparatus re- 
sted the English firm to furnish him with the sizes of 

‘| shapes they carried in stock, capacity of their ma- 
tools, sizes of rivet dies and various other informa- 
oncerning their facilities, having in mind the 
desirability of designing the work to facilitate the con- 
tractor’s work and at the same time fulfil its ultimate 
purpose. When the plans were delivered to the contractor, 
his stock clerk found that he did not have the steel after 
all that he thought he did, his machine shop foreman dis- 
covered that his lathe face-plates wobbled; and the Ameri- 
can wondered how the contractor made money and his 


executive force held their jobs. The contractor calmly 
informed our American friend that it would take six weeks 
to secure the steel shown in the plans, so the only al- 
ternative was to use what the contractor had on hand. 
These shapes, however, had 25% greater section, and this 
added 25% dead weight to the trusses in which it was to be 
incorporated while there was no room to increase the 
diameter or number of rivets. The contractor's engineer 
calmly asserted that the trusses would be stronger be- 
cause they had more metal in them! 

This particular work was designed with 10,000 lbs. ten- 
sion and compression in chords, ties and struts at their 
weakest cross-section and all members simply cut out of 
stock bars; yet delegations of Englishmen would gravely 
comment on the ‘‘cob-webiness’’ of the steel work. Per- 
haps, however, English spiders do spin webs of 2% x 2% 
x \4-in. angle iron. 

As an example of the honesty of the British manu- 
facturer, in these same structural works it was customary 
if two bolt holes did not come fair, in assembling a roof 
truss or floor beam, to just slip in any size bolt that 
would go in. Bolt holes were drilled with 1-16-in. clear- 
ance; trusses were bolted unless riveting was insisted 
upon; such a thing as reaming a hole after punching was 
a wild idea of a ‘‘theoretical’’ man. The catalogue of this 
firm contains the legend: ‘‘Strength of our beams, girders 
and columns not guaranteed unless by special agreement.”’ 

Coming back to bridges again, I wish to say that every 
railroad bridge over the Thames at London is in a dis- 
graceful condition, and none of them seem to be on 
speaking terms with a good coat of paint. An English 
engineer informed me that the Tay bridge blew down be- 
cause it was 50% rust; and if its condition was equal to 
that of some of the L., C. & D. apans I do not doubt it. 

The trouble with Sir Alfred Hickman & Co. is that they 
have not kept up to date and they now are mortified by 
seeing even their own countrymen buying in a market 
where they get better value for their money; not value in 
raw material, but value with which the finished product 
is endowed by American brains, American artisans and 
American honesty. Charles Jay Seibert. 

640 Putnam Ave., Brooklyn, N. Y., Dec. 20, 1900. 


The Shrinkage of Earthwork. 

Sir: There are so many young men who read your 
valuable journal that I do not feel that it would be fair 
to them to let the discussion on shrinkage stop where it 
now rests. Experience has taught the engineers who build 
railroad embankments that all earth embankments settle 
more or less, as is proven by the fact that nearly every 
road in the west provides for “shrinkage” in its specifi- 
cations. Many have found out to their sorrow that this 
settlement does not take place at once; as in some in- 
stances, embankments have been put up 10%, of their 
height above sub-grade, and much of this has been cut 
off again ahead of the tracklaying. 

The whole question as to the amount of shrinkage which 
will take place depends on two things: the character of 
the materials which compose the embankments, and the 
method by which this material is placed. There are also 
some minor considerations which enter into the subject, 
such as rainfall, depth of borrow pits, depth to which 
frost commonly penetrates, and the rainfall conditions 
while the work is in progress and afterwards. 

Materials shrink in embankments in the following order: 
Sand and sandy gravel least; clay and clayey soils inter- 
mediate, and loams most of all. Methods of handling give 
results in the following order: Banks built with slush 
scrapers shrink least; and those built by other meth- 
ods about in the following order: (1) With wheel scrapers; 
(2) with wagons; (3) with cars, and (4) with wheelbar- 
rows. 

Rain has a very great effect upon settlement, and em- 
bankments put up in a very dry season will settle very 
much when soaked with rain; while embankments put up 
in very wet seasons settle but little after construction. 
The soil and other material taken from near the surface 
of the ground, in countries where frost enters the ground, 
are in a more porous state than materials below the reach 
of the frost, and cause greater settlements in the embank- 
ments. 

From the above it is readily seen that the possible 
amount of shrinkage in embankments in general cannot 
be embodied in any rule. Neither do I believe that the 
height of any embankment should be increased during 
construction. For if the embankment does not settle, it 
not only leaves an ‘‘unsighty hump,’’ but may even limit 
the trains where it occurs on a maximum grade, some 
distance above its foot. The settlement of embankments, 
in any case, is vertical, and there is no need of widen- 
ing the base of the embankment to provide for shrinkage. 

My method on the Union Pacific R. R., on the high arid 
plains in Wyoming, was to have the embankments cross- 
sectioned, as if no allowance were to be made for settle- 
ment; then, when the method of handling the material 
by the contractors and the peculiarities of the material 
itself were known, the amount of allowance to be made 
was determined. The material was such that its pe- 
culiarities made but little difference; and as the country 
was arid, the frost had but little effect and rains none. 

The general rule was to make an allowance of 3%, for 
slush scraper embankments, 5% for wheel scraper and 
wagon work, and 7% where cars were used and tem- 


porary trestles erected by the contractors to run the cars 
upon. 

The method of making this allowance was novel (so far 
as I am aware it was never used before), and it was as fol- 
lows: The slopes were steepened until the top width of 
the embankment at sub-grade was the same as if the em- 
bankment had been built to a height above sub-grade, 
equal to the percentage of its height which the method of 
construction warranted, and then cut down to sub-grade 


This is equivalent to the common practice of finishing the 
roadbed at standard width, at such height above sub-grade 
as is deemed best; and it avoids its disadvantages. This 
in no case increased the slope beyond 1.40 to 1, and we 
had no trouble in maintaining this slope, which would 
flatten as the embankment settled. 

The question may be asked, what did we gain by this? 
Briefly, we had an embankment which when it settled 
would be wide enough to hold all the filling required to 
raise it to sub-grade, up to the limit of what our judgment 
told us would be the maximum. And as sags are no dis- 
advantage within reasonable limits, we could haul the 
maximum tonnage as soon as the track was laid and bal- 
lasted; which more than compensated for the loss due to 
the contractor not putting in the earth required to bring 
the embankment to sub-grade after settlement. 

Yours truly, L. B. Merriam. 

De Kalb, Ill., Dee 17, 1900. 


> 


Sir: Relative to the shrinkage of earth embankments 
after construction, I desire to quote from a recent letter 
written to me by Mr. Chas. R. Felton, City Engineer of 
Brockton, Mass. He says: 


In 1896, many earth embankments were built here for 
the abolition of grade crossings; the fill usually ran up to 
about 20 ft. at the bridge. They were filled with carts, 
and the material was usually sand or gravel. Edgestones 
were set on these embankments, which were not rolled, 
soon after their completion. Since this discussion I have 
had levels taken on two of these streets every 50 ft., 
and find a maximum settlement of 0.18 ft. I then had 
levels taken on the edgestones of a crossing built in 1802 
—— similar circumstances and find the following settle- 
ments: 


Settlement 

nearest 

Fill in Settlement quarter, 

ft. in ft. (a 

1% 

05 1 

14 2 

1 
-22 2% 


17 to.23 1% to 

AT 

30to.36 2to 2% 
i 


27 

6 2% 
AT 2% 


Great care was taken to select points whose exact original 
elevation was known. 

I think that your assumption of 2% settlement is war- 
ranted and will represent a probable maximum settlement, 
although under circumstances where the filling is simply 
dumped loosely without compacting effect of horses’ feet, 
etc., as was the case where the edgestones séttled, I think 
3% might be possible. Of course, if you are filling on 
mud there is no practical limit to the settlement, and it 
seems to me that some of those deductions must have been 
drawn from filling on such material. 


In a later letter Mr. Felton adds: 


I think we may say, at least until further evidence is 
put forward, that banks for streets built of sand and 
gravel by means of horses and carts, will not settle more 
than 24%% of the vertical fill after completion, while at 
points inaccerible to the teams where dirt must be thrown 
by shovels or dumped without compacting, a 3% settle- 
ment may occur; although the average settlement where 
some care is taken to fill in layers should be much less 
than this. 

The data that Mr. Felton has furnished are so complete 
and cover such a range of depth of fill, besides being 
based upon fills that have existed 8 years, that whoever 
may have been inclined to doubt the accuracy of my own 
observations as originally given, must concede that there 
was good reason for criticising a general rule allowing 
1634% for shrinkage. 

Prof. Johnson fell] into a very natural error in formulat- 
ing his rule, and with the openness of mind that charac- 
terises followers of a scientific professio! only—and them 
not always—he has yielded to his critics im so gracious 
a@ manner that they can’t but feel a tinge of regret at 
having written a criticism at all. 

Yours truly. H. P. Gillette. 

Rochester, N. Y., Dec. 29, 1900. ; 


Notes and Queries. 


An error, due to a mistake in the information furnished 
us, wag made in describing the timber ore dock of the 
Great Northern Ry., in our issue of Dec. 20. There are 
250 ore pockets in this dock, each having a capacity of 20 
tons, making a total capacity for the dock of 62,500 tons. 
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In the actual working of the dock, however, it has been 
found that 70,000 tons of ore can be stored at once, 


Cc. G., Brooklyn, N. Y., desires a practical formula for 
calculating the load that an iron ring of mean diameter 
D and of circular cross section of diameter d can carry 
without permanent deformation, or without the fiber 
stress In any part of the ring exceeding the elastic limit. 

Our attention is called to an error in the discussion of 
Mr. W. H. Henby’s tests on the elasticity of concrete in 
our issue of Dee 13, 1900. In referring to the difference 
between the tensile and compressive moduli of elasticity, 
the difference shown by the diagram was multiplied by 
ten in the accompanying text. : 


A correspondent requests information as to the best 
manner of paving railway stock pens with moderate first 
cost. The case In point is a stock pen of about two acres 
area, with very slight drainage grade (1%, in one direction 
only). Particulars as to thickness of paving and a rude 
idea of cost are desired. Would furnace slag, rather 
porous, covered with 2 or 3 ins. of clayey loam, be good? 
Would fine gravel be better for this top dressing, or would 
gravel be better for the entire thickness? 

We shall be glad to hear from our readers concerning 
these questions. 


THE LARGEST GASHOLDER IN THE WORLD is 
being built by the city of Birmingham, England. The 
diameter of the tank is 300 ft., and its depth is 31 ft. 6 
ins.; but it comprises six telescopic lifts, each of this 
height, and the full capacity of the holder is nearly 12,- 
000,000 cu. ft. The engineer is Mr. Henry Hack, M. Inst. 


THE BERNIER ARCTIC EXPEDITION has been or- 
ganized by Capt. J. E. Bernier, a Canadian sea captain 
of mamy years’ experience in all parts of the world. He 
hopes to enlist the British government in his attempt to 
reach the Pole by somewhat the same route taken by th« 
ill-fated ‘“‘Jeanette.’’ With the belief that the Polar basin 
is a frozen ocean, Capt. Bernier proposes to leave the 
Siberian coast somewhere near the Lena River, and to 
make his way to the solid ice, which he thinks extends 
to the Pole. 


THE UNBALANCED MAGNETIC PULL upon the arma- 
ture of an electric dynamo or motor when the same is 
not concentric with the field, formed the subject of a 
paper recently read before the American Institute of Elec- 
trical Engineers by Mr. B, A. Behrend. He has worked 
the matter out mathematically and finds that the results 
thus obtained agree quite closely with those observed in 
actual experiments. They may be stated in a simple 
manner as follows: Substitute for the round armature a 
square one of equal perimeter, mounted in a square frame 
and with the same air-gap as the round armature. Con- 
sider this square armature to be displaced in a direction 
normal to one of its sides through a distance equal to 
the displacement of the round armature. Then the un- 
balanced pull upon the displaced square armature will 
be equal to the radial pull upon the actual round arma- 
ture. The pull upon the sides parallel to the displacement 
will, of course, still be balanced. The unbalanced pull 
may easily be calculated, since it occurs between flat 
surfaces each equal to one-quarter of the surface of the 
round armature, by using the following formula: 


SL? 4 
Z=—— .-— 
8x 
in which Z the total pull in dynes, S = the area in 


square centimeters of the square surface, L = density in 
lines per sq. cm, A displacement of the armature, and 
4 the normal air-gap, both in centimeters. 


4,000-HP. CROSS COMPOUND ENGINE FOR A BROOK- 
LYN ELECTRIC LIGHTING STATION. 

The large engine illustrated in the accompany- 
ing cut is one of two which are nearly completed 
by the Westinghouse Machine Co. of Pittsburg, 
Pa., for the Bay Ridge station of the Kings Coun- 
ty Electric Light & Power Co., of Brooklyn, N. Y. 
The engine and generator have a nominal capac- 
ity of 4,000 HP., but are designed to carry for 
short periods overloads up to 7,500 HP. Although 
these machines are very large the builders have 
others under way which are even more powerful, 
including 16 engines of 5,000 HP., each for the 
Kingsbridge power-house of the Third Ave. Ry. of 
New York city, two more of the same capacity for 
the Boston Elevated Ry. and eight engines of 
6.500 HP. each for the new power plant of the 
New York Gas, Electric Light & Power Co. The 
design of this engine has been prepared for the 
Westinghouse Machine Co. by Mr. Cyrus Robin- 


son, M. Am. Soc. M. E., chief of the company’s 
Corliss engine department. 

The engine is of the vertical cross-compound 
condensing type, with intermediate reheating re- 
ceiver and has been designed to drive an alter- 
nating current generator mounted directly upon 
the shaft of the engine. The alternator will de- 
liver three-phase current at 6,600 volts and 3,000 
alternations. The principal dimensions of the en- 
gine are as follows: Height from floor line to top 
of cylinders, 35 ft.; length along shaft, 38 ft. 6 
ins.; width, 28 ft.; diameter of high pressure cy- 
linder, 46 ins.; diameter of low pressure cylinder, 
86 ins.; stroke, 60 ins.; revolutions per minute, 
75; steam pressure, 170 Ibs. per sq. in. The diam- 
eter of the shaft in the center is 39 ins.; diameter 
at bearings, 34 ins.; length of each bearing, 60 ins.; 
total weight of the shaft without crank cheeks 
or fly-wheel centers, about 75,000 Ibs. The shaft 
is of hydraulically forged steel, bored out hollow 
to 16 ins. internal diameter through its entire 
length. The fly-wheel is very massive, being 28 ft. 
in diameter and having 100 tons in the rim. The 
rim ¥elocity is 6,600 ft. per minute. The bearing 


the text of his decision covers some of the poin 
at issue in the case itself, it is likely that the pre 
ent decision lays down principles which wil! 
followed later on. 

The action in question was brought by the Ma; 
ufacturer’s Natural Gas Co., against the India 
apolis Street Railway Co., for damages done 
its currents to the pipes of the gas company. }\ 
F. A. W. Davis is manager of the gas compa: 
and we are indebted to him for the following «) 
stract of the decision: 


The method in use by the defendant in operating 
cars results in serious injury and in some cases to : 
destruction of plaintiff's pipes. The defendant can, 
the use of an approved appliance at reasonable expe: 
£0 operate its cars so as to avoid injuring the plain: 
pipes. The plaintiff cannot, by any known method, | 
tect its pipes from injury. : 

The plaintiff owns its pipe line laid in the stree; 
legal authority. Such pipe line is property within 
meaning of the constitution and laws. It is subjec: 
taxation; it may be sold and purchased as other prope: 
The Street Railroad Company seizes on these pipes a 
makes use of them as a conductor for its return curre: 
and in so doing greatly injures and in some instance 
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4,000-H.P. COMPOUND ENGINE, WITH DIRECT-CONNECTED ALTERNATOR. 
Built for the Kings County Electric Light & Power Co., Brooklyn, N. Y., by the Westinghouse Machine 
Co., of Pittsburg, Pa. 


shells and caps of the engine, and also the cross- 
head guides, are cooled by water circulation. The 
valves are of the poppet type and are controlled 
by an improved Corliss valve gear. Each engine 
is provided with two bed-plates, one of which 
alone weighs 438 tons. For transporting these 
castings the Pennsylvania R. R. Co. constructed 
special steel cars. 

We are indebted to the builders of the engine 
for the information from which the above de- 
scription has been prepared. 


A COURT DECISION AS TO RESPONSIBILITY FOR 
DAMAGE BY ELECTROLYSIS TO GAS MAINS. 


An interesting and possibly an epoch-marking 
decision relating to the responsibility for damage 
by electrolysis to underground pipes has just been 
rendered at Indianapolis, Ind. The decision is a 
preliminary one, in the Superior Court, overruling 
a demurrer in which the defendant sought to set 
aside the case, but inasmuch as the case is to be 
heard by the same Judge on its trial, and because 


wholly destroys them, and this is done under a claim 
that it is performing a public service under authority of 
law. Is not this a taking of private property for public 
use and for which just compensation must be made? 

I do not see that the fact that the Street Railway Com- 
pany’s tracks, poles and wires may have been placed in 
the street before the plaintiff’s pipes were so placed can 
make any difference unless it should be shown that when 
the plaintiff placed them there it knew of the injuries to 
which they would be subjected. 

The city could not and did not grant a monopoly of the 
street either to the defendant or its predecessor, and when 
the tracks, poles and wires were placed in the street the 
Railway Company knew that gas and water pipes might 
be laid in the street at any time, aud it acquired its 
rights to rum an electric road subject to that fact, and all 
the consequences that might follow. The plaintiff is not 
a trespasser, but occupies the street lawfully, and while 
there its property is taken by the Street Railway Company 
as a consequence of its operations. 

Justice Brown, in the case in 42 Fed. Rep. 279, states 
that the substances of all the cases which he has ex- 
amined is that: 


Where a person is making lawful use of his own 
property, or of a public franchise in zuch a manner as 
to occasion injury to another, the question of his 
liability will depend on the fact whether he has made use 
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t eans which, in the progress of science and im- 
a have been shown to be the best. 


. street railway company is not, however, bound to 


pt the latest invention, nor to adopt any before its . 


lity and practicability have been demonstrated by use. 
‘he case made by the complaint in this cause seems to 
et the requirement contained in Judge Brown's state- 
saute to the allegations of the complaint, the de- 
dant has failed to adopt an approved appliance which 
uld be done at a reasonable expense, and when by so 
ing the injuries. complained of could be avoided. 

| cannot see any difference in principle between a case 

, which Nability attaches from a failure to adopt the best 
«nown device and one where there is a failure to adopt 

ny device whatever, when there are devices by which the 
njury could be avoided, and the utility of which has 
»assed the point of being a mere experiment. 

These questions are new, and we are without precedent 
in decided cases for our guidance, but as these new 
questions arise the administration of the law should keep 
step to the new situations arising in the march of scien- 


THE NEW FIREPROOF PIERS OF THE NORTH GERMAN 


LLOYD STEAMSHIP CO., AT HOBOKEN, N. J. 
(With two-page plate.) 

We illustrate on our two-page plate this week 
the general plans and details of the new fireproof 
piers, which the North German Lloyd Steamship 
Co. will build at Hoboken, N. J., to replace the 
piers destroyed by fire on July 30, 1900. The new 
piers are important in being perhaps the most 
perfect example of fireproof pier construction in 
New York Harbor, and probably in the United 
States. The plans for this work have been pre- 
pared by Mr. W. F. Whittemore, Assoc. M. Am. 
Soc. C. E., in consultation with Mr. Geo. S. Green 
M. Am. Soc. C. E., formerly Chief Engineer of the 
Dock Department of New York city, and with Mr 
Joseph P. Gray, Vice-President of the Boston 
Manufacturers’ Mutual Fire Insurance Co., the 
New York Board of Fire Underwriters’, and Mr. 
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FIG. 1.—SKETCH SHOWING LOCATION AND APPEARANCE OF THE NEW NORTH GERMAN 
LLOYD STEAMSHIP CO.’S PIERS AT HOBOKEN, N., J. 
W. F. Whittemore, Assoc. M. Am. Soc. C. E., Engineer-in-Charge; Geo. S. Greene, Jr., M. Am. Soc. C. 
E., Consulting Engineer; R. P. & J. H. Staats, New York, N. Y., Contractors. 


tifie invention and improvement, not by inventing new 
legal principles, but by the expansion of old and well- 
recognized principles of law and equity so as to meet and 
cover the new situation. It would be a reproach to our 
system of jurisprudence and the administration thereof, 
if a situation could arise in which large and material 
injury should be done to legal rights and destruction 
caused to property and the law be powerless to apply a 
remedy, 

Take the situation in this city. The number and size 
of the cars propelled through our streets by electricity is 
ever rapidly on the increase. Suburban lines are coming 
into the city from every direction with cars larger than 
ever before used on the streets, and the currents of elec- 
tricity which now are, or soon will be discharged into 
the earth of the streets are very large, and if it be true, 
as claimed in some of the cases which I have examined, 
that these currents not only attack gas and water pipes, 
but the steel frames of tall buildings as well, and that such 
steel frames may be deteriorated and weakened so as to 
imperil such buildings, is there no remedy in the law to 
prevent it; or to compel the Street Railway Company to 
control its return current when it is conceded that it is 
reasonably in its power to do so? 

Where & corporation is exercising a public franchise, 
and does so in such a manner as to cause actual material 
injury to legal rights and destruction of property when at 
reasonable expense, by the adoption of well-known and 
approved appliances, the injury could be avoided, and the 
person injured is powerless to prevent or guard against 
such injury, then I think it must be held to be negli- 
gence in the use of its franchise on the part of such cor- 
poration not to adopt such approved appliances. 


The destruction of the plaintiff's pipes so as to permit 


gas to escape and cause destruction to life and property 
cannot be said to be mere annoyances, inconveniences or 
incidental damages. It has been held in New York, in 
the case of Siebrecht vs. East River Gas Co. (47 N. Y., 
Supp. 262, 1899), that the Gas Company is liable in dam- 
ages sustained by the action of gas which escaped from 
the company’s pipes from leaks caused by electrolysis; to 
be subjected to such a liability cannot be considered a 
mere incidental damage. 

For the foregoing reasons I think the complaint states 


a good cause of action, and the demurrer is therefore 
overruled, 


Hugh Bonner, formerly Chief of the New York 
Fire Department. We are indebted to the com- 
pany’s engineer, Mr. W. F. Whittemore, for the 
information from which this description of the 
new work has been prepared. ‘The contractors 
for the piers and buildings are R. P. and J. H. 
Staats, of New York city. 

Summarized briefly, the new work comprises the 
construction of a solid bulkhead 900 ft. long along 
the front of its property; the erection of a masonry 
and steel building on and behind this bulkhead; 
the extension of three piers out into the river at 
right angles to the bulkhead; the erection of steel 
sheds on these piers, and the provision of all the 
appurtenances to these structures. The sketch, 
Fig. 1, shows the relative locations and general 
structural characteristics of these different parts 
of the work. 


BULKHEAD WALL, 


The bulkhead wall, as stated above, will be 
about 900 ft. long, and it will extend along the 
water front of the company’s property parallel 
and 329 ft. distant from River St., Fig. 1. A 
typical section of the wall is shown by Fig. 2. It 
is to be of masonry built with a timber caisson. 
To prepare a foundation bed for the caisson, piles 
spaced 3 ft. apart will be driven to hard bottom 
covering an area 30 ft. wide, the whole length of 
the wall. These piles will be filled between with 
fine cobble stone or coarse gravel to their tops 
which will be cut off at a height of 24 ft. below 
m:an low water. The bottom of the caisson, which 
will consist of two courses of 12 x 12-in. timbers, 
will rest directly upon the cop of the cobble-filled 
pile foundation. As will be seen from Fig. 2, 
this platform-like bottom of the caisson extends 
3 ft. beyond the side walls of the caisson on each 
side. The walls of the caisson will consist of 6 x 
10-in. yellow pine timbers laid solid with the 
greater dimension horizontal. To brace these walls 


together there will be a row of 6 x G-in. timbers 
runniag lengthwise of the-caisson, and also sim- 
ilar rows of timbers running across the caisson 


at 10-ft. intervals. For a height of 6 ft. above 
the inside bottom of the caisson the timbers of 


both the longitudinal and trasverse bracing will 


be laid solid to form virtually transverse and long 


itudinal bulkheads. Above this height these tim- 
bers will be spaced 6 ins. apart vertically. Fas 
tened to each system of transverse braces there 
will be diagonal braces of 3 x S-in. timbers run- 
ning from the longitudinal braces to the side 
walls. 

The interior of the caisson is to be filled solid 
with Portland cement concrete in which may be 
bedded clean, hard, angular stone, not larger than 
what is known as a two-man stone, The composi 
tion of the concrete used will be one part Port 
land cement, two parts sand and five parts broken 
stone. The concrete is to be carefully deposited 
and thoroughly rammed. As located, the top of 
the timber caisson will come just to the level o! 
mean low water. Above this point the bulkhead 
wall will consist of an ashlar stone facing with a 
backing consisting of one part Portland cement 
two parts sand and four parts broken stone con 
crete. The front of this wall is to be protected by 
a 12x 12-in. yellow pine backing log fastened with 
expansion bolts to the stone coping, and 
with 6 x 10-in. vertical oak fenders, spaced 8 ft 
apart. Finally the heel and toe of the wall are to 
be protected by riprapping. 

As will be seen from Figs. 1 and 2, and more 
clearly by the transverse section, Fig. 4, the bulk- 
head building will have its water side close to the 
front edge of the bulkhead wall, and will be S50 
ft. long and 130 ft. wide. The front wall of the 
shed will be carried by the bulkhead wall, but the 
other walls and the intermediate columns will 
have an independent pile foundation. The piles 
are to be not less than 10 ins. in diameter at point 
of cutoff, and 6 ins. in diameter at the point, and 
are to be shod with iron so that they may be 
driven through the riprap into the hard bottom 
The sketch plan, Fig. 4, shows the method of ar 
rangement of the piles in the foundation. On th 
piles there will be a platform or gril'age consist 
ing of 6 x 10-in. transverse timbers, carrying :‘ 
longitudinal planking of 3-in. plank. On the plat 
form over each transvurse line of piles, or 20 ft 
apart, there will be a brick cross wall, 4 ft. wide 
at the bottom and 2 ft. wide at the top,.and cap; ed 
with an S8-in. granite cap for supporting the 
ground floor I-beams, Fig. 4. 

The frame of the bulkhead building will be of 
steel with built-up columns, plate girders and 
rolled I-beams, arranged to make spans of about 
42-ft. 9 ins. across the building, and of about UO 
ft. lengthwise of it. The plate girders run trans 
versely across the building in the second floor and 


roof, with webs 34 ft. deep and 6 x 6-in. angles 
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Fig. 3.—Sketch Plan of Piling for Buikhead Shed 
Foundation. 


and %-in. cover plate chords. The I-beams will 
be carried by riveted brackets and will be 15 ins, 
deep. The ground floor I-beams, 24 ins. deep, will 
rest directly on the brick cross walls. Between the 
-heams on both flocrs and at the roof there will 
be 4-in. brick arches covered with one natura! ce- 
ment, two sand and four broken stone concrete. 
This concrete filling will have a brick paving for 
the ground floor and roof and asphalt paving for 
the second floor. Details of this floor and roof 
construction are shown by Fig. 5.° As shown by 
Fig. 4, the brick arch roofing is used for the two 
side bays only, the central bay being raised tu 
form a monitor roof, and having a triangular roof 
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trussing carrying a roofing of 3-in. plank covered 
with five-ply felt and gravel covering. The ex- 
terior walls of the building are to be of brick 
laid in Portland cement mortar to a height of 4 
ft. above the ground floor and in natural cement 
mortar for the remainder of the height. The in- 
terior columns of the building are to be protected 
from fire by a concrete casing construcied as 
shown by Fig. 6. Transverse fire walls, with 
double doors of wood covered with sheet iron, will 
cross the building at five points, and fireproof 
walls will also inclose the stairways and elevator 
shafts, as shown by the plan, Fig. 7. This plan 


sills and subsills will be 12 x 12-in. timbers, and 
the deck planking will be 4 ins. thick. The deck 
planking, sills, subsills and the several courses 
of timber laid solid at the sides above and below 
the deck will be creosoted. The close rows 0j 
piles toward the end of the pier will be braced 
with 4-in. sheathing on each side from low water 
up to the side cap. This construction is shown by 
Fig. 12. The bracing of the remaining rows of 
piles consists of a double horizontal A-bracing, 
with the side piles further braced with diagonal 
sheathing above the A-braces, as shown by Fig. 
13. At the extreme outer end of the pier, where 
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FIG. 7.—SECOND FLOOR PLAN OF BULKHEAD SHED. 


shows the points where the pier sheds connect 
with the bulkhead building, and opposite these 
points on the shore side of the building the gal- 
lery extensions of the second floor, which are con- 
nected with the ground and also with the side 
bays of the roof by stairways. As shown by Fig. 
4, there will be a hood or awning along the shore 
side of the building. 

The ground floor of the bulkhead building will 
be used for storing the incoming and outgoing 
cargo, which will be removed and delivered by 
trucks. As will be seen by Fig. 1, a large yard is 
provided between Water St. and the building for 
the accommodation of carriages and trucks. The 
second floor of the building will be devoted wholly 
to the passenger traffic, the baggage rooms, wait- 
ing rooms and offices being all on this floor. 


PIERS AND PIER SHEDS. 

As shown by Fig. 1, three piers will extend out 
into the river from the bulkhead building, which 
will be known as piers No. 1, No. 2 and No. 3, 
pier No. 1 being the northernmost. These piers 
will be, respectively, 80 x 905.46 ft., 80 x 889% ft., 
and 90 x 869.27 ft. The piers are to be pile struc- 
tures, with the piles spaced 6 ft. c. to c. in trans- 
verse rows, 9 ft. apart, except at the outer end, 
where for a distance of about 300 ft. the piles are 
to be spaced 3 ft. c. to c., and the five outer rows 
made double. The part sketch plan, Fig. 8, shows 
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Bearing Piles *Lagged Files 
Fig. 8.—Sketch Plan of Piling for Piers. 


the two arrangements. Ordinarily the piles used 
will be ordinary 85-ft. to 90-ft. piles, 14 ins. in 
diameter at the point of cutoff and 6 ins. in diam- 
eter at the points, but at certain points, as indi- 
cated in Fig 8, lagged piles will be employed. De- 
tails of one of these lagged piles are shown by 
Fig. 9. The outer ends of the piers are to be built 
with round corners, as shown by the detail draw- 
ings in Fig. 10. 

A plan of the platform framing is shown by Fig. 
11, and Figs. 12 and 13 show typical sections 
across the pier. The caps, stringers, backing logs, 


the five outer rows of piles are driven double, the 
transverse bracing will be horizontal lagging, and 
wales, as shown by Fig. 14, and the rows of piles 
under the cross partitions or fire walls (A) of the 
pier shed, will be inclosed on both sides with ver- 
tical sheathing arranged as shown by Fig. 15. 
Fig. 16 shows details of the framing at points 
where derrick masts are located, and Fig. 17 
shows details of the mooring posts and their 
foundations. Finally, Fig. 18 shows the method of 
inclosing the sides and outer end of the pier. The 
outside oak sheathing is grooved for 2 x 4-in. yel- 
low pine splines. The details shown in Figs. 8 to 
18, inclusive, are for pier No. 3, but the other two 
piers will be exactly similar in construction, ex- 
cept that the framing of pier No. 2 will provide 
for carrying a 3-ft. 4-in. sewer its entire length at 
the center and below the platform. This sewer 
extension will be built of 4-in. creosoted staves 
with galvanized iron clamps. 

Each pier will be surmounted by a two-story 
steel frame pier shed occupying the entire width 
of the pier, with the exception of 4 ft. on each 
side. The sheds for piers No. 2 and No. 3 will 
have two floors, as shown by Fig. 19, but that for 
pier No. 1 will have at first but one floor, as 
shown by Fig. 20. For piers Nos. 2 and 3 the shed 
construction will consist of two wall columns car- 
rying a plate roof girder; the roof girder support- 
ing a monitor ventilator and having suspenders 


Fig. 11.—Sketch Plan Showing Platform Timbering 
for Piers. 


which, with the wall columns, support the second 
floor girders. Fig. 21 shows a section of one of 
the wall columns with its fireproofing. The bents 
for all of the piers will be spaced 18 ft. apart. The 
side walls between columns will consist of wood 
sheathing covered with tin, and the roofs will 
consists of 3-in. tongued and grooved sheathing 
covered with felt and gravel roofing. The second 
fioor will consist of 3-in. grooved flooring of yel- 
low pine, covered with three-ply roofing felt and 
asphalt roofing cement to prevent the passage of 
water, on top of which comes a thickness of as- 


bestos felt and then a wearing floor or surface » 
%-in. x 244-in., tongued and grooved maple floor 
ing. The ground floor of the sheds will consist o 
a 6-in. layer of concrete, in which will be bedde 
4 x 6-in. oak nailing strips for fastening a 2 » s 
in. oak flooring. As a protection against fire th 
undersides of the floor and roof of the pier shed 
will have No. 22 gage galvanized corrugated iro: 
arches sprung between the bottom flanges of 1) 
floor beams, and filled with cinder concrete, wi: 
enough cement to prevent the formation of du; 
and the disintegration of the filling. 

As a further protection in case of fire each pj 
shed will be divided into three nearly equal po 
tions by two transverse partitions or fire-wa!) 
These walls will consist of three thicknesses . 
tongued and grooved boards of a maximum wid 
of 4% ins., covered on each side with small ro. 
ing terne plates, about 10 x 14 ins., locked a; 
blind-nailed and painted on both sides before b 
ing applied. The openings through these eros 
walls for the passage of freight and passengers 
two on each floor, and the openings in the s‘d: 
walls are to be closed with tin-covered wooden 
doors of the standard underwriters’ type. All 
windows, including skylights, will have iron sash 
and be glazed with wire-glass. 

FIRE APPLIANCES. 

For protection in case of fire the underside of 
the roof and the underside of the floors above th- 
first floor in both the bulkhead shed ard the pier 
sheds will be fitted with automatic sprinklers, on 
the dry pipe system, of a construction approved by 
the Board of New York Fire Underwriters. In 
addition a line of 6-in. water pipe will be run 
along each side of each pier, with hose connections 
and 50-ft. reels of hose located every 50 ft. Final- 
ly, the entire bulkhead and pier structure will be 
provided with the multiphase cable System of au- 
tomatic alarm in case of fire, with loose coils of 
the same cable to be laid over stored merchandise. 

MISCELLANEOUS. 

The sides of the piers will be provided at inter. 
vals with derrick masts 61 ft. in height, 15 in. 
in diameter at the heel, and 14 ins. in diameter 
at the top band, fitted with steel span wires 
and back stays for handling freight. At intervals 
of 90 ft. cast-iron mooring posts, of the construc- 
tion shown by Fig. 18, will be provided. The va- 
rious structures are to be provided with gutters, 
and suitable finishing and finally painted. All 


“stairways are to be of fireproof construction, and 


provided with coverings. 


TENSION IMPACT TESTS OF ROLLED STEEL. 
By 8S. Bent Russell, M. Am, Soc. C. E.* 


In Bulletin No. 5, Oct., 1899, of the American 
Section of the Internatfonal Associaticn for Test- 
ing Materials is given a Preliminary Report on 
the Present State of Knowledge Concerning Im- 
pact Tests. This report shows that several ex- 
perimenters have been making tension tests of 
metal by impact in recent years. In only cne case 
does it appear that these tests were each made 
by a single blow in such manner that the energy 
absorbed by the test piece could be measured 
This case is that of experiments made at Purdue 
University with a hammer falling vertical y. On 
Oct. 4, 1899, a paper was presented to the Amer- 
ican Society of Civil Engineers} which des-ribed 
experiments made by the writer of this article 
The experiments were tension impact tests of iron 
and steel where the test piece was nicked in such 
a& manner that only the metal lying very close tu 
the plane of rupture was materially distorted 
The specimens were each broken by a single blow, 
and the amount of energy absorbed in rupturing 
the piece was measured. The blow was struck 
by a hammer swinging like a pendulum.t 

In this article the writer will give the results 
of some experiments made in the same way, but 
with a greater length of reduced section in the 
test piece. The specimens were cut from flat 
bars and the reduced section was always 1 in. 


*77 East May St., St. Louis, Mo. 

¢Impact Tests of Structural Steel, Trans. Am. Soc. C. 
E., Vol. XLIII. An abstract of this paper appeared in 
Engineering News of November 16, 1899. 

tA cut of this machine is given in Eng*xeering News of 
November 16, 1899. 
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_E L—Showing Results Obfained with Five Different 
Melts of Bessemer Steel Tested by Impact. 
(Bach resilience value is the mean of two tests.) 
Ultimate 
Tensile re- tensile -—Per cent.— 
silience, strength Elonga- Reduc- 
in.-Ibs. pr mee. per tionin tionof 


as cu. in. sq. in. 8 ins. area. 

} .25-in. 22,900 63,400 27.5 55.2 

{ .80-in 25,800 63,600 26.2 51.8 

I .80-in. 25,100 62,100 25.7 54.0 
De | .30-in. 27,400 60,600 26.2 53.5 


length by %4-in. in width, while the thickness 
-ied with the metal. Fig. 1 shows the form 

i dimensions used. The specimens were each 
refully calipered and then placed in position in 

testing machine and pulled in two by a single 
ow of the hammer. The energy absorbeu in 
ipturing the piece was computed in inch-pounds 

.m observations made on the testing machine. 
‘he swinging hammer used weighed 203 Ibs., and 

» fork bar weighed 3.86 lbs. The area of the 

duced cross-section multiplied by the length of 
| in, gave the volume of metal tested. The inch- 
pounds of energy absorbed divided by the volume 
of metal gave the ultimate tensile resiience in 
inch-pounds per cubic inch. 

Table I. gives the results obtained with five dif- 
ferent melts of Bessemer steel. The quality of 
the steel as shown by the ordinary tests is given 
in the last three columns. Tab!e II. gives values 
of tensile resilience obtained with different grades 
of wrought iron and steel tested as above de- 
scribed. In another column for comparison we 
have values of resilience obtained where the spec- 
imen was cut with a sharp nick on each side, so 
as to give the minimum volume of metal in the 


Fig, |. Fig, 2. 
Fig. 1.—Impact Tension Fig. 2.—Impact Tension 


Test Specimen With 
Long Nick. 


Test Specimen With 
Short Nick. 


field of distortion. The specimmen was practically 
the same shape as in the former case, except that 
the length of the reduced section was shortened 
to zero. Fig. 2 shows the form and dimensions 
of these test pieces. It may be seen from the 
table that the resilience per cubic inch with the 
long neck ranges from 10,250 to 28,200; while the 
resilience per square inch with the sharp nick 
ranges from 2,213 to 8,640. 

Fig. 3 is a photograph of a number of speci- 
mens. Three of these test pieces failed to break 
under the blow. That they were nearly ruptured 
is shown by the necking down of the metal. This 
necking down often occurs at two points. The 
specimen with square shoulders shows this to a 
marked degree. The specimen in the lower right- 
hand corner was made with sharp nicks. The 
whitish appearance of the specimens is due to 
their having been rubbed over with chalk for 
marking purposes. The distortion of the pieces 
sidewise, which will be noticed in the specimens 


15 
TABLE II.—Giving Values of Tensile Resilience aes ys ~ With Different Grades of Wrought Iron and Steel Tested 
y Impact. 
Tensile 
Tensile resili- Ultimate 
Thick- resili- ence tensile o—Per cent.— 
ness No. ence, in.- No. in in.- strength, Elonga- Reduc- 
Material. of plate of ibs. per of lbs.per Ibs. per tilonin tionof 
Lot No. in.ins tests. cu. in. tests. sq. in.® sq. In. Sins. area 
Iron, Tennessee charcoal ............. 4 0.25 4 17,900 6 2,921 52,500 27.5 52.0 
Iron, Tennessee common .............. 3 -25 4 10,500 6 2,320 55,000 21.2 22.5 
Structural steel ... -25 8 25,300 4 6,390 56,700 6 60.2 
37 1 26, 200+ 1 6,500 61,330 27.5 57.5 
31 1 28,200 8,600 62,400 27.5 57.0 
31 1 28,200 1 8,640 60,900 28.7 59.4 
18 1 27,200 5,390 65,000 25.0 48.0 
.29 1 = =28,000 15,860 63,1 32.0 48.0 
Plow steel ...... 3 .30 2 20,800 t 
i ea .30 2 10,250 $6 2,213 129,700 11.0 20.8 
Structural steel, Bessemer 19 1 24,400 1 4,650 500 25.6 50.5 
es 81 1 7,500 1 7,890 62,600 28.7 60.0 
1 27,700 1 7,840 62,000 27.5 55.0 
1 27,100 1 8,140 62,100 27.0 55.8 
ne 27E 1 26,700 1 8,240 62,700 28.7 58.5 
.26 1 27,000+ 1 6,680 63,000 27.0 50.2 
i cane 27G 1 27,400 1 6,660 ,000 26,2 59.2 


*With sharp nick. 


at the top of the picture, is due to the dropping 
down of the fork bar and is not observed except 
where the specimen fails to break. 

Table III. contains the most important matter 
to be presented here. The values given in this 
table were obtained in this way: From a bar of 
iron or steel six test pieces were cut of the same 
form and dimensions, the shape being trat shown 
in Fig. 1. Four of these specimens were broken 
in the impact machine. The other two were test- 
ed by applying a steadily increasing load with a 
testing machine and measuring the elongation 
with an extensometer. The loads and deforma- 
tions were plotted and from the area of the dia- 
gram the energy absorbed or ultimate resilience 
was computed. It should be remarked that the 
curve of stress and deformation could be deter- 
mined very well up to the point of maximun. 
load, but beyond that point but few points on the 
curve could be gotten with the appliances used 
The latter part of the curve had to be assumed 
more or less, and, therefore, the area of the dia 
gram only approximately represents the true re- 
Silience. It is thought, however, that the error 
from this cause is not large enough to leave the 
results without value. 

The following brief description of thesediagrams 
will give a fair idea of their completeness. With 
the Norway iron the curve is fairly well defined 
up to the breakingpoint. With the Tennessee char- 
coal iron the elongation was measured up to the 
maximum load, at which it was about half the 
total elongation. No points were obtained on the 
latter half of the curve. With the Tennessee 
common iron the curve is well defined up 
to the maximum load at which the elong- 
ation was over four-fifths of the total 
elongation. No points were obtained on the re- 
mainder of the curve. With the plow steel the 
curve is fairly well defined to the breaking point. 
With the Bessemer tire steel the curve is wel 
defined to the maximum load at which the elong- 
ation was about two-fifths of the total elongation. 
The breaking load was observed and found to be 
about three-fourths of the maximum load. Tab'‘e 
IV. gives the more important values obtained in 
these tests. 

It will be seen from Tabie III. that excepting 
in the case of the plow steel the values of resi!- 
ience by impact are greater than those ob- 
tained under gradual load. The results obtained 
with the plow steel were irregular and cannot b2 
taken as conclusive. If we leave out the plow 
steel the gain in resilience by impact ranges 
from 20.9 to 39.4%, and has an average value of 
28.4%. Part of this gain is due no doubt to losses 
of energy in the impact testing machine. A dis- 
cussion of these losses appears in the paper al- 


ready referred to. 
3.5%, it is thourht.* 

Our experiments, then, would indicate that with 
wrought iron and soft steel the resilience by im- 
pact is decidedly greater than by gradual! load 
It would appear, also, that this gain by impact 
is not always of the same value. More data must 
be obtained upon this point, however, before any 
safe conclusions may be drawn. This question is 
a most significant one, as upon it depends very 
largely the utility of impact tests of steel. 

The impact tests above given were made at the 
office of the St. Louis Water-Works Extension by 


The error would not exceed 


Fig. 3.—View of Impact Tension Test Specimens 
After Testing. 


the writer, assisted by Mr. William F. Schaefer. 
The gradual load tests were made at Washington 
University by courtesy of Professor J. L. Van 
Ornum. The form of test specimen use’ was 
first designed in July, 1899. The first tesi with 
specimens of this form was not made until De- 
cember, 1899. 

An editorial in the Engineering News of No- 
vember 16, 1899, suggested independently the use 
of test specimens of this form and the encourage- 


*The theoretical error due to inertia ot the fork- -bar is 
about 0.9%, that due to spring of bar is not over 0.8%. 


TABLE III.—Showing Comparative Resilience Obtained by Ir pact and by Gradual Load Tests. 


By 
Resili- 
Thick- enc 
Material. ness No. in.-lbs. 


Tennessee charcoal......... 4 17,900 
Tennessee common......... -25 4 10,500 
Open-hearth plow steel . { 
Soft Bessemer, tire steel......... 30 4 : 
* About. One test. 


impact.————~,_ -———-By gradual load.-——_, 


Resili- 
ence 
Elonga- Reduc- No. in.-lbs. Elonga- Reduc- Increase 
tionin tion of of per tionin tion of by 
1-in. area. tests. cu. in. 1-in. area. impact. 
0.438 66.6% 2 0.49 68.1% 23.9% 
30 39.1 2 14,800 34 43.2% 20.9% 
4 19.9% 2 ,530 -20 23.8% 39.4% 
2 20,100 17 345% 


TABLE IV.—Giving Detail Resulfs of Gradual Load =. 


--Lbs. persq.in., Percent. Reall- 
Limit -——of——, lence 
Material. Speci-Maxi- of Re- in lbs. 


men mum elastic- Elon-: duc- per 
No. strngth ity. gation. tion. cu. in. 
88.600 22,700 


Iron, Norway... 49.0 18,050 
29,300 21,200 70.8 18,0500 
Tenn.char. 1 49, 31,200 36.0 42.0 15.750 
2 49,200 30,600 33.0 445 13, 

= 2 45,000 25,400 20.0 22.2 %,770 

O.-h. plow steel 1 132,400 72,700 15.0 35.3 18,000 
2 127, 58,500 19.5 383.7 22,270 

Bessmr tire st’l 1 57, 38,200 40.0 .... 21,300 
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ment thus given was not without weight in caus- 
ing these experiments to be made, 

The editorial mentioned also contained certain 
criticisms of the mefhod of testing steel. It is, 
perhaps, in order to discuss here the points thus 
raised. The first point raised by the editor is that 
there must be a certain loss of energy which is 
converted into heat at the point of contact with 
the hammer and knife edges, of which loss no 
mention was made in the paper under discussion. 
It is, of course, true that there must be such 4 
loss, but let us go farther and see if we can form 
an idea of its probable value. 

It would appear that where a rounded knife 
edge of tempered steel rests on a flat surface of 
the same character, a blow which leaves no mark 
on the flat surface cannot have produced much 
movement compared with the stretch of a test 
specimen of ductile steel. The volume of metal 
near the point of contact that is distorted appre- 
ciably must be very small, and it follows that the 
elastic resilience of that volume must be a small 
quantity. The total energy absorbed at the knife 
edge bearings is, therefore, small comparatively. 
Now the energy that is converted into heat must 
be only a part of the total energy represented by 
the product of the pressure by the distortion. The 
energy that is converted into heat at the knife 
edge bearings must then be a small quantity 
compared with the energy absorbed by the test 
specimen. We may say, then, that in the ab- 
sence of direct evidence obtained by properly 
conducted experiments, we may fairly assume 
that the energy lost by heat produced at the 
knife edge bearings does not make a large error 
in our resilience test. 

Another point made by the editor is a criticism 
of the use of sharp nick test pieces and the ex- 
pression of the resilience in inch-pounds per 
square inch. It would seem to the writer that if 
the steel in a structure is subject to shock, and 
is of such form that the cross-section is suddenly 
reduced as at a row of rivet holes in a plate, 
it would be better to test the steel with a sharp 
or rounded nick rather than with a long neck of 
uniform cross-section. The sharp nick is an easy 
form to make correctly and probably brings out 
certain qualities of the metal which a prismatic 
test piece would not show. The writer feels that 
while the tests with the long neck are a decided 
step in advance, the tests with the sharp nick 
should not yet be discarded as of no value. 

To return to our proper subject, the experiments 
given, we may sum up by saying that they indi- 
cate that we have here in these tensile impact 
tests a method of testing steel that gives promise 
of being useful in the study of the characteristics 
of that metal. Considered in detail, the experi- 
ments indicate that the tensile resilience of soft 
steel and wrought iron is greater under impact 
than under gradual load. From the success of 
these tests and from other considerations the 
writer believes that larger testing machines could 
be made on the same plan, and test pieces of 
greater dimensions could be broken with equal 
The only limitation to the size of the 
test piece that could be used would be the cost of 
preparing the specimens, 


success. 


DEFECTS IN OLD GIRDERS.* 


An engineer had occasion very recently to reuse cer- 
tain old wrought and cast iron girders originally made 
perhaps 30 to 50 years ago, and his experiences in con- 
nection with these old girders may be of interest to 
others. Some of the cast-iron girders had been in use 
and carrying railway trains over roads and canals for, 
say, 40 years, and in consequence of alterations or wid- 
enings, the old cast-iron girders had to be removed from 
the bridges. 

It was thought not economical simply to cast aside the 
old girders as scrap, and therefore a scheme was made 
to reuse the girders elsewhere, of course leaving an ample 
margin of safety. Common-sense appeared to point out 
that materials that had been so long in use under heavy 
loads would not require testing again before they were re- 
set in another posifion, and no such provision for testing 
was made. It was, however, found necessary to drill a 
few holes through the webs of the old cast-iron girders, 
in order that tie bolts could be put thtough them for the 
attachment of some other parts of the structure. The 
position of the bolt holes was carefully chosen on the 


*From ‘‘The Engineer’ (London), Oct. 26. 


neutral axis, or center of gravity of the section, and an 
ordinary ratchet brace was fixed to drill the holes. To 
the astonishment of the workmen who were drilling the 
hole, no sooner had the drill fairly commenced to drill 
into the cast iron, than the whole section of the girder 
snapped across with a loud report. 

A second girder was carefully laid on a level floor to 
avoid any bending action on the girder while it was being 
drilled, and now again, before the whole was quite 
through the metal, the second girder broke right across 
with another loud report. Of course these particular 
girders and all those that were taken out of that partic- 
ular bridge were not reused, but were consigned at once 
to the scrap heap. 

In another part of Che country certain cast-iron girders 
were taken out of a bridge thai had carried railway en- 
gines and trains for many years, and the same girders 
were re-erected in an overbridge that was to carry com- 
paratively light loads, such as those traveling over 
bridges in an agriculturai district. At all events, the 
loads were very considerably lighter than those which the 
girders had previously carried. It was thought that a 
very satisfactory overbridge had been constructed, and 
jack arches were built between the girders, and the whole 
was covered with a good thickness of concrete and as- 
phalt before the top metalling was laid. Scarcely, how- 
ever, was the bridge finished satisfactorily, and the work- 
men gone away, than it was found that one of the face 
girders was cracked right through its section, and this 
quite close to the abutment bearing. Of course this 
bridge was pulled down again, and the old girders con- 
signed to the scrap-iron dealer. 

Is it a fact that the cast-iron girders, and wrought iron, 
too, for that matter, of some of our bridges are kept up 
almost wholly by the ‘‘force of habit?’’ Each of the 
before-mentioned girders was carefully examined after 
it had been found broken, but no flaw could be found in 
the metal. Of course there must have been some reason 
for this sudden failure, and the only reason suggested was 
that of unknown internal stresses—due perhaps to the cool- 
ing of the metal in the foundry after casting—which pos- 
sibly the drilling had suddenly relieved in some unknown 
manned. In some of these old cast-iron girders taken out ot 
bridges carrying heavy loads, and which had been in use 
for many years, after being carefully examined, flaws of 
various descriptions have been found. One such girder 
manifested a slight surface defect. Scraped with a pen- 
knife, the scraping revealed a soft and shining surface 
under the flaw, and suspicions were at once aroused. 
The girder in question was placed under a powerful hy- 
draulic ram and broken across at the point where the 
flaw was discovered. Upon examination of the fracture 
it was found that a pocket at least 4 ins. deep and %-in. 
wide had been filled up with lead—Fig. 1—leaving a sur- 


of very slight section, but for a similar Position 
where it was decided that they were fit for reuse 
was, however, found necessary to fix a few new stiff 
and gussets, and for this purpose the old girders 
taken to a girder works yard, and several of th 
rivets were cut out, and some of the plates covering 
joints also were removed. And then it was found 
old girderwork is sometimes not equal to the girders 
that is now made in our first-class bridge yards. \ 
wrought iron was first used it was not considered n: 
sary to drill the holes, and these were punched. In 
girders in question it was found that the rivet holes 
been punched, and very badly and carelessly punc! 
too. The heads before cutting off appeared of corr 
size and position, but on cutting it was found that 
holes had been in some cases punched to within \%4-in 

the edge of the bar, and this could not be known unt ! 
was found that the heads were by no means concen: 
(Fig. 2) with the holes; in fact, nearly all the rivets 
out had a head altogether on one side of the shank 
the rivet (Fig. 3). Of course, rivets could not be age 
inserted in these holes, and the parts containing th« 
had to be cut away and scrapped. Further, it was fou 
that the butt joints of the flanges which were origina! 
covered by cover plates, were from %-in. to 1 in. apar: 
and it was considered that this could not be Sanctione: 
for use as new work. It would have been less troubl: 
some and almost as economical to have ordered new ma- 
terial throughout. 

Another case that we have in mind was one where some 
old wrought-iron girders were taken down from a rail- 
way bridge. As these to all appearance were in good 
condition, it was decided to reuse them in another bridge 
with a much shorter span, and the girders were cut 
square across, about one-fourth of the length being so 
cut away. The ends cut off were taken to a girder mak- 
er's yard, and fortunately the foreman immediately set 
to work to cut them up for scrap purposes. The follow- 
ing points were thereupon discovered, which, let it be 
noted, could not be and were not discovered at the time 
that the girder was cut square across. It was found 
that the whole of the rivets attaching the web plate to 
the bottom angle iron were practically worn away—not 
at their heads or visible parts, but inside the work (Fig. 
4). Not only these, but the whole of the holes in the 
web plates had become elongated in shape, the direction 
of the elongation being at about 45° to the vertical and 
horizontal lines. The holes were elongated to about 
double their original size—the original shape, it is as- 
sumed, was circular—and the edges were also worn, as 
seen in Fig. 6. 

Further, on examining the bottom flange plate, it was 
found that the edge of the web plate had cut into the 
flange plate to the depth of \%4-in. (see Fig. 7), showing 


Fig. 8. 


Fig. 9. 


face defect not more than \-in. area. Of course many 
hundred cast-iron girders and columns have been taken 
down and subsequently reused, and have even been cut 
and patched, and apparently the result is most satisfac- 
tory, but after all the question may very well be asked, 
Who knows? 

The experience recently had with the reuse of some 
old wrought-iron girders of an age perhaps something 
near 25 or 30 years is not satisfactory. Wrought iron 
is a metal very different in behavior during maintenance 
from cast iron. In the case of wrought iron corrosion 
goes on very rapidly, and up to a comparatively recent 
period bridge and roof girders and roof principles were 
not maintained as such materials now are. The first 
thing to do with old wrought-iron girders is to examine 
them carefully as to their corrosion, and the subsequent 
remarks refer only to girders that had been so examined 
and saved from the scrap heap by being reported as in 
“good condition and fit for reuse.’ 

The first case was that of a series of light lattice gird- 
ers that had been taken down from a railway station 
roof, where they had been kept constantly painted with- 
out any trace of corrosion. Certainly the members were 


that if the girder had been kept in its original use for an 
indefinite period the web plate might have cut its way 
right through the flange plate, and, in fact, the girder 
would have fallen to pieces, and this without anything 
showing to the inspector who might be giving it his at- 
tention so far as is usually thought necessary in ironwork. 
The direction of the holes as worn is a striking proof 
that the shear on the webs of plate girders is at half a 
right angle to the horizontal flange. 

In these girders the same defects of punched holes and 
rivets with heads not concentric were found as in the 
light lattice girders previously mentioned. Many of the 
holes were badly punched and not in the same centre line 
through the plates or bars which they connected (see Fig. 
8), and the rivets with heads not concentric (see Fig. 9). 
The (supposed) butt joints in the flanges did not butt at 
all, but were apart to the extent of %-in. to 1% ins., and 
the rivet holes in some of the tension members were 
quite close to the end of the plate (Fig. 10). 

Hence, after a knowledge of all these points, we ven- 
ture to suggest that a most careful examination should 
be made of all old girders that it 4s proposed to use in 
new work. 
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